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Abstract 


bia Pert abirty analysis a complete schedule of 
age-specific fertility rates is important because it reveals 
important information about the childbearing activity of a 
population at any given time. Statistics Canada publishes 
age-specific fertility rates for Canada and nine provinces 
(except Newfoundland) annually. Age-specific fertility rates 
for Newfoundland are not available because of lack of 
information on the age of mother. Moreover, age-specific 
ferbilsty catess are also. not tavatlablesefor ‘ethnic and 
religious groups in Canada. 

In this thesis, a system of model fertility tables for 
Canada is developed. Linear regression is used to obtain 
age-specific fertility rates from four indices, namely crude 
birth rate, general fertility rate, child-woman ratio and 
percentage of total population aged 0-4 years. The model 
tables are then used to estimate the age-specific fertility 
rates for Newfoundland, and major ethnic, religious and 
mother tongue groups in Canada. 

Conventionally, births projection is obtained by 
directly projecting age-specific fertility rates. Mitra and 
Romaniuk recognized the potentials of the Pearsonian Type I 
curve for births projection. A procedure used by these 
authors for estimating the parameters of the Pearsonian Type 


I curve is particularly adaptive to factors influencing the 


iv 


to 
aisevar ti 22 
5s 30 givizes 2 a 
eeretidua sane? last bei te: oa . 
Zeonivowy snin ans ¢ 
asis1 ytifisss2 vetengs j2-SP. 
to dost 30 seusoed, ; ts fe | SLOANE 
i2 Laeger epee. 2eubs: . Lanhéain te ig ae ond, no ne 9amnic' i 
bas ai hits 197 aineliavs torn «a ove est6t YE 
| . cabbado" nk. ae : 
162 esids2, esse fabom 20 mezeye 5 .abeedy aidg al a 
nissdo od bsay at /poidastes yeonid Baqoisaes ett Hii 3 
eburo ylemsn | Ssotbni xt0% ‘mott escsT Lebiaiiidotesl dite 2-sps 
bas. oftet npfow=blida, 93 ysalidast fengase vie a: ies 
febom . oT LS1B9y b-0 “bsps nol seiagen, Lstos 30 
yiilitizet aha Loeaa ee siz otemites of beau nedd S76, 
bas avoipifes pinads totem dns er 
| | send ad aquozp oveno? 
‘dé benieide ef aolssetorq adaxial eel 
ans 913i aster ysifisrst pipigeaa-aes & pare: ive 4s 
I isi aa ada te gy ps 


pattern of fertility. With this procedure, the number of 
parameters required for the graduation of fertility rates 
can be reduced to three, namely the total fertility rate, 
mean and variance of the distribution. The reduction in the 
number of parameters offers considerable operational and 
analytical advantages, and makes the Pearsonian Type I curve 
appropriate for the construction of a parametric model for 
fertility projections. The use of Type I curve for birth 
projection in the Canadian and Quebec contexts is 
investigated. It is seen that the Type I curve’ provides 


Satisfactory results in this area. 
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1. Introduction 


Fertility concerns the actual reproductive behaviour of 
women. A fertility rate refers to the relative frequency 
wiehtwhichtburthsi¢oceurwirthinea €tpoptlation MOsAs toi cisnea 
major expansionary force in human populations and a major 
counteracting force to population attrition from mortality, 
pent slity ors ttaisantitical wsbuanchialo£ study Vin ithe $field tof 
demography. 

In addition to its importance in determining the number 
of inhabitants of a geographic region, their distribution 
and the rate at which the population is changing, fertility 
also has important effects on many aspects of the _ social, 
cultural and economic life of a population. The replacement 
of the population is essential to the continuation of family 
and societal traditions and culture. Moreover, changes in 
the rate of reproduction affect the education system, labour 
force, housing and: other areas of concern to a country. 

Fertility rate varies in time and space. Throughout 
human history the birth rate of a given population 
fluctuates widely; and at any one time there are likely to 
be differences between the reproductive behaviour of the 
various residential, gacral) ethnic, religious, and 
socio-economic groups of which a population is composed. 
There is much interest in and importance attached to 


fertility differentials because these can bring about 


ea ; ; is 


6 al 44 24 -notsstvaog Bini 
qotsm 6 ne: endigatugod ‘nomi pi } 


wetifssiom mor? notstavae ; ui yt pnt gos1s3nved 
to Bist? edz nf ybuse. Re piiba ee 6 et yailisrs? 
; . yrigszpomeb 


ySdowna Siz oninimisssb at ite es ot norstebe vt 
noisudiajeth -1ied3 (oiper aidqeapese s i0 esnstidsdnl 20 
ysrlizis2 pnipnsds ei got daiudeg-ete doidw ds e387 ssf? bre 
siginoe ens to sibadem yridm-novetostt +aesioqmt eat cals 
jnansoslaes aT bats 0 s 20 e3°¢L pao 36 me a 
ylims? Ro eye ets | vad oF igrydeete yi agitetueda ets to 
ai espnsd> , rvosT0M iebates ‘Bes @noldibs1a [aessiooe brs 
qwodel ,mezeye nobtqoiba odt #oa2%s nolsoyho7qe2 Yo a361 sf? 
Yadmuco 5 oF oon jo @sets  ssdz0 bas eniavod ial 
qwoiguowi? ,.avaqe brs enia ni esiusv etst yes iaxs4 ) 
noiseluqos nevip 5 to one ae aris exoteid nemud 
og glieait a16 etedd mtd ‘eno yas 26 bre yylebiw eeteudoul? 
od2 Yowwwolvaried avisauborges of9 neswied eeone1932ib | sd 
bos ,avoipiles .pind3s tefost 8 86. istinebiees zuoiisy 
.beaoqmon ef notisiugeg » doifw to aquotp simoaons-ois08 
ot. belzsi#s esnsdieqmi Gre ni gesteini doum ei rsd? 


tuods paid asd eeef? seuSaed eisisnersiiis utilize? 


> = 


fundamental changes in the compositional make-up of the 
population (Smith and Zopf, 1976). Moreover, to analyze the 
Tevebtandichangess® ingktentalatyetofscaedpopuhation;sottifis 
important to identify the contributions of various groups in 
the population to the national level of fertility and to 
identify the groups that have contributed most to a change 
of birth rates in the total population. 

Though the fertility level of a society is a result of 
decisions of thousands of individuals, many variables within 
a society or within the various groups of a population can 
influence the reproductive behaviour of its members. Broadly 
speaking, fertility is composed of two parts, biological and 
soalaltethessocialmiactonmincludes@eculturalby economic Tand 
socio-psychological influences. The biological component 
refers to the capacity to reproduce (fecundity), and while 
Tetess ba Enecessarylecondition) eforstparenthood, hertuis not 
sufficient in itself. Whether children will actually be born 
is largely a result of the social environment in which 
people live. In order to influence the level of fertility, 
social factors must operate through some intermediate 
variables. Davis and Blake (1956) elaborated eleven 
intermediate variables through which all social and 
biological factors can either enhance or depress fertility. 
A detailed discussion of the intermediate variables will be 


presented elsewhere in this thesis. 
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1.1 Aim Of The Study 

This study investigates fertility patterns in Canada. 
To accomplish this task, a complete schedule of age-specific 
fertility rates by social statuses which reveal information 
about the childbearing activity of a population at any given 
time are analyzed. Besides looking at the present fertility 
Situation, it is also worthwhile to predict future fertility 
patterns in Canada. 

Statistics Canada publishes age-specific fertility 
rates for every province, except Newfoundland, annually. 
Age-specific fertility rates for Newfoundland are not 
available because the birth data by age of mother are not 
collected as a part of the vital registration system. This 
makes fertility analysis difficult for Canada as a whole and 
FOrathisWPprovinceeiin® particular. elAge=speci fic Piertality 
rates by social statuses are also not available because the 
vital registration of births does not collect detailed data 
Onrithee sothaltichatacteristics eof mthe ® parents, © ¥ such®as 
religion, ethnicity and mother tongue. One of the ways of 
obtaining age-specific fertility rates for Newfoundland and 
by religion, ethnicity and mother tongue is through model 
fertility tables. 

Model fertility table provides estimates of fertility 
for groups with specified characteristics, when detailed 
datarares inadéquater@ine these@first halt? of@gthistestady va 
system of model fertility tables for Canada is developed 


which will provide probable sets of age-specific fertility 
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rates (the number of births to 1000 women of a particular 
age) when some non-age-specific fertility indices such as 
crude birth rate (the number of births per 1000 mid-year 
population), general fertility rate (the total number of 
births per 1000 women of childbearing age), child-woman 
ratio. (the number of children under five years of age per 
1000 women of childbearing age), and percent of the total 
population aged 0-4 years (the number of children aged 0-4 
years per 100 total population) are known. The model tables 
are then used to estimate the age-specific fertility rates 
for major ethnic, religious and mother tongue groups in 
Canada and for Newfoundland. 

The second half of this. study investigates the 
Pearsonian Type Te cutvelis@apotential) asa a emodel@yftor 
estimating age-specific fertility rates and aS a parametric 
model LOE bare th projections. The parameters of the 
Pearsonian Type I curve are estimated from the mean, the 
variance and the sum of the age-specific fertility rates. 
Canadian and Quebec data of fertility are used to derive the 
parameters of the Type I curve. Besides looking at Canada as 
a whole, Quebec is examined separately because substantial 
socio-economic changes have been taking place there in the 
past years. These changes have made the fertility pattern 
and fertility level of Quebec different from those of other 
provinces (eg., Quebec has an older age-pattern of 
childbearing and a lower level of fertility than other 


provinces). 
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1.2 Demographic Models 

Demographic models try to present an idealized 
portrayal of a population phenomenon. The use of demographic 
models as a tool of estimation becomes particularly 
important when the available data are limited and defective. 
Even in situations when relevant demographic data are easily 
available, models are useful in evaluating and adjusting 
data, Deingrarblinges%gaps® in@ithe available trecordsscandmin 
deriving reliable estimates from fragmentary pieces of 
evidence, each of which may be defective if taken separately 
(Shryock@and Siegel 719756) p. 9717). 

Demographic models are generated to achieve different 
objectives. To mention a few, models are designed to present 
an idealized picture of reality, that 1s, demographic 
relationships measured with respect to a population at some 
point in time or during some period. Correspondingly, these 
relationships are introduced into a different population or 
at some other point in time with a specified set of 
assumptions. Models can also be used to express and measure 
the relationship between various events and characteristics 
of individuals in the population. In addition, models are 
often used as tools of estimation. 

There are various types of demographic models such as 
deterministic; stochastic; static: dynamic; 
demographic-economic; explorative and predictive. 
Deterministic models define functional relationships between 


variables which are solved by specific or definite values. 
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On the other hand, stochastic models contain variables which 
are» defined in terms (of probability distributions. These 
distributions reflect the variability about the underlying 
value that is being estimated. Static models are intended to 
portray constant conditions while dynamic models allow for 
change over time in the rates representing the levels of the 
different components. 

Demographic-economic models incorporate both economic 
and demographic data within a modeling framework. These 
models also examine the influences of the interrelations of 
the economic and demographic factors on the underlying 
process that is being studied. As the name itself implies, 
an explorative model is generated to examine a particular 
demographic process or phenomenon and a predictive model is 


used to estimate the future trend of demographic processes. 


1.3 Life Table Model 

The life table is a mathematical model that portrays 
mortality conditions» of» a’ population ata particular *time 
and provides a basis for meaSuring longevity (Bogue, 1969, 
p.551). It is based on age-specific mortality rates observed 
fortaepopulation fora particular year or other  fixedeospan 
ofe timehe Aerlifethtableesetsiup al"hypothetacallcohortusok 
100,000 persons and assumes that this cohort is _ subjected 
throughout the lifetime of its members to the probabilities 
of dying that were observed in the actual population during 


the current period. Life tables are constructed separately 
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for each sex because in most populations females have a 
lower mortality rate than males. 

The first sketch of what later came to be called a life 
table was constructed by John Graunt (1662) in the middle of 
the seventeenth century. He developed the life table as a 
means to show the different patterns of mortality in London. 
Though the contents of the life table were mostly 
conjectural, its form set the precedent for the death and 
Survivors columns of all future life tables. About forty 
years later, prompted by Graunt's table, Halley (1693) 
constructed the first modern life table for the city of 
Breslau for the years 1687-1691. Thereafter more attempts 
were made to obtain measures of mortality, and the life 
table gradually came to occupy a central place in population 
Studies as a device for description and as an analytical 
Eoole 

The life table plays a significant role in population 
studies because it haS many important uses in demographic 
analysis. First, the terms of a life table are clear and 
unambiguous, therefore they are an efficient medium of 
communication. In addition, the life table is a good summary 
of the mortality experience by age of a population. Second, 
one of the terms, the expectation of life at birth is widely 
accepted as a superior measure of the overall impact of 
montality eonsea epopulation. “For this reason it /is)usedéin 


international and other comparisons. 
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Third, tche’litfe ttablle provideswthel basis for a "stable 
population” which is closed to migration and has unchanging 
fertility and mortality rates. Fourth, the computation of 
SUrVivVal® ratvos itisi@timportant bifor icalculatinors insurance 
premiums and for generating population projections. Fifth, 
the life table is important in examining the impact of 
various causes of death and the part they play in bringing 
about a particular level of mortality. 

Sixth, the life table has many applications in 
Situations where the force of mortality needs to be included 
Such as the computation of net reproduction rate. Seventh, 
the life table can be used to furnish data on net migration 
in the computation of Survival ratios between two 
consecutive censuses. Eighth, the life table is useful in 
making population estimates by age, for it shows’ the 
approximate effects of mortality in an actual population. 
Ninth, the life table is a basic demographic tool and has a 
wide range of applications beyond the study of mortality. 
The life table technique has been used to study other 
phenomena such as divorce, nuptiality and migration. 

In recent years, aS mortality has declined almost all 
over the world, there is a growing interest in constructing 
mortality tables by causes of death (Preston, Keyfitz and 
Schoemilabie72):. fikni shnarniStetreral Sasel$82) econstructedwl i fe 
tables by causes of death for Canada, 1975 to 1977. In these 
tables, they examine the causes of death individually, so 


that one can infer the increase in life expectancy, when a 
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particular cause of death is eliminated. 


1.4 Model Mortality Tables 

The construction of a life table relies on the 
knowledge of the age pattern of mortality; however, in less 
developed countries information on age-specific mortality 
may be deficient to such an extent that ae reliable 
description of the pattern of mortality is not feasible. In 
order to eStimate the approximate mortality of sucha 
population, use has often been made of a life table computed 
for the population of another country where mortality levels 
and living conditions are presumed to resemble those of the 
population under consideration. Thus, model life tables are 
being constructed to reflect generalized experience. 

The theoretical rationale of model life table is based 
on the regularities in the age-specific mortality pattern in 
almost all societies and the high correlations between 
successive age-specific mortality rates. Therefore 
reasonable estimates of age-specific mortality rates can be 
made if the mortality rate for one of the age groups is 
known. The first set of model life tables was published by 
the United Nations (1955). The United Nations set of model 
life tables, first published in 1955 and made available ina 
more elaborate form in 1956 were based on a collection of 
158 tables for each sex, and computed by using regressions 
between q, values of adjacent age groups starting from a 


Specified value of infant mortality. In view of the distinct 
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age patterns of mortality in many developing regions, United 
Nations (1982) has recently published a set of model life 
tables for developing countries. 

Following the same theoretical rationale, the Princeton 
Office of Population Research (Coale and Demeny, 1966) 
developed a set of model life tables slightly different from 
the United Nations. They first collapsed the life tables 
into four families with different age pattern of mortality, 
they then regressed age-specific mortality rates on the 
expectation of life at age ten. Keyfitz and Cummings (see 
Keyfitz, 1968) have prepared three groups of life tables 
following the Princeton approach. Ledermann (1969) has also 
constructed a set of model life tables. 

Brass' model life table systems (see Carrier and 
Hobcraft, 1971) is a two parameter system, say A and B, with 
a specific standard life table. Broadly speaking, parameter 
Aalfuxesinexpectationgpof selbifiegtatypbinth, and thepnoleiof 
Parameter B is to reduce mortality at some ages and to 
increasefitvateothersh, ive! etoettidttethegmontakityapattenns 
The Brass' system provides a better fit than the United 
Nations model life tables to the mortality situation of a 
country that has recently started to experience a mortality 
decline. 

Since age-specific survival ratios are good predictors 
of average life expectancy at birth, Krishnan et al. (1981) 
developed a simple system of model life tables from the 


Princeton life tables and used them to estimate the life 
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expectancy of selected Canadian ethnic and cultural groups 


with the help of the 1971 census data. 


1.5 Fertility Table 

All fertility rates are a measure of childbearing and 
are expressed aS a ratio of the number of births that occur 
in a population to the size of the population that bears the 
children. Demographers have devised five such rates, namely, 
crude birth rate, general fertility rate, age-specific 
fertility rate, total fertility rate and age-cumulative 
fertility rate. These rates are highly correlated with each 
other, and together they may be viewed as a system for 
Lerepliyty  Sanalysis..) The computation of proper risk 
population is, however, not always easy in view of the 
continuous nature of the occurrence of births. 

The core of the meaSurement problem lies in the 
calculation of the woman-years of exposure. The computation 
of conventional fertility measures do not take into account 
the non-fertile period. This period refers to the fact that 
all the females who give birth in one year may not conceive 
children in the next year because of biomedical reasons. 
Therefore, during the next year the woman-years of exposure 
are bound to be less than those of the initial year assuming 
that there are no new entrants to the childbearing ages by 
means of immigration. In order to solve this methodological 
problem, Kayani and Krishnan (1973) suggested the use of the 


liteitableWapproach to@constructSastertility table. 
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The fertility table is based on three assumptions. 
First, a female who has delivered a child will not conceive 
amnothentchildtfor athbeastatwoamonthsrseafterchbinthhe andiea 
pregnant woman is infertile for nine months. Second, all 
live births are uniformly distributed over the twelve months 
of a year. Third, all females in the reproductive years do 
not die. Thus, uSing the age-specific fertility rates as 
probabilities, a fertility table, which is analogous to the 
life table can be constructed, and total fertility rate at 
any age can be computed. The computed fertility table values 
provide more information for a detailed analysis of 


fertility (eg., the study of fertility trends). 


1.6 Model Fertility Table 

Following the same theoretical rationale, demographers 
apply the technique of model life table to the area of 
fertility. In order to estimate the fertility rates of 
statistically less developed countries, demographers have to 
rely on the knowledge they have of nations with reliable 
data. The technique that demographers depend on is 
regression analysis. The general principle is to regress 
age-specificifertility rates onian, indexenor s,indices»,) (eg. 
crude birth rate) so that equations linking the age-specific 
rates to the index can be obtained. The derived equations 
reflect a generalized experience. This generalized model can 
then be used to derive the age-specific fertility rates from 


the index when only the latter is known. 
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The Brass model fertility table (1968) uses a two 
parameter polynomial function to describe age-specific 
fertility rates. The two parameters, which can be varied 
when the model is fitted to data for a population, are the 
constant which varies with the level of fertility and the 
earliest age of childbearing. The Brass two parameter 
polynomial method permitted estimates of fertility for 
Africa from sparse and less accurate information. Yet, the 
Brass model iS appropriate only to a limited range of 
fertility patterns. 

Bourgeois-Pichat (1965) made use of certain 
sociological and physiological variables in the preparation 
of model fertility tables. He initially classified the world 
into five regions based on five patterns of marriage, and 
then developed the different possibilities of natural 
fertility based on a combination of factors such as _ coital 
frequency, infertility, and foetal mortality. 

Contributions by Mitra (1965), Bogue and Palmore 
(1964), Beaujot (1973) and Coale and Trussell (1974) merit 
attention. Mitra (1965) developed two sets of model tables 
by linearly regressing the age-specific female fertility 
rates on both the general fertility» rate and on the sex rage 
adjusted birth rate. Bogue and Palmore (1964) used 
regression analysis to develop various equations whereby 
direct fertility measures can be estimated from indirect 
fertility measures. Supplementary indices, such as_ the 


median age at marriage, infant mortality rate, and the index 
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of fertility age composition, were employed to improve 
predictive accuracy through multiple regression. In 1971, 
Bogue revised the system of multiple regression equations 
based on data for the same fifty nations. The revised system 
included observations for earlier years (as early as 1900) 
where data were available and appeared to have been valid. 
Beaujot (1973) prepared four model male fertility 
tables based on crude birth rate and general fertility rate. 
Coale and Trussell's (1974) model fertility tables represent 
age patterns of fertility rather than the level of 
fertility. In the tables, the fertility in each year of age 
is calculated as the product of a number representing the 
proportion ever married at that age and a number 
representing marital fertility. By such combinations they 
are able to construct schedules that express essentially the 
full range of age structure of fertility likely to be found 


in most human populations. 


1.7 Models In Other Demographic Areas 

It iS mentioned earlier that the life table technique 
has been used to study other phenomenon such as nuptiality, 
divorce, migration and labour force participation. Thus 
Huptialitypadivorce ortmigrationetables aretsimilarasto the 
frfewmtablé}e7in Caseiitetetableryt “aarhypotheticaleconort.o£ 
100,000 is subject to a given schedule of probabilities of 
dying, whereas in nuptiality, divorce or migration tables, 


the hypothetical cohort will be subject to a given schedule 


(o0e? ae. ylise 28) vdhseineine sot enoutedenads /Debutoal 
bifsv need oved oF Seyseqgs bisetdgitova ose¥ stab ovedw © 
withawe? een Tehgm quot bemeqsva CETe!) sotweed: 
9763 geilistre? Lersase be otpa. deri stuo ao beesd eoldes 
insasiqes esides qsiiitie? Leber (pean) 2'ifsaeuiT 608 9fs09 
to }8=3OrsPevsl 06s aft nedd «6 terts2 gtiflizaed to aepedosq 9eS 
ee6 i tesy dobe at yibbisis? ets: yapides aig nt .yotliz2e2 
eis enignssasqs: iedmun s to Javborq sft es Hsisluols> ef 
Yedmun 6 bits . sps.- sade ts» belvasa weve  sorstogosq 
yod? atolvenidmen “ipod! ya .¢dibigret iatésem pedineeeaqet 


eg ylisiinsece e2aexgae Jon? esiubedos toustencs ot oldgyets 


bnuet sd of Qiskst rt fiore2 dorsiusousta ege te sonen: Lyd 
~enosisiugod aseud a ae 

ese7A 2irgezpomed sedz0 at elebom Tt 

supindasd gidec 9311 of2 Fads 319i Luss Soncijnem at ste 
watisiequn 26 soue nonsmonsdg isizo ybute of Beaw aged ead 


audT .noitediotezsg 99903 wodel Sne nottsipim ,sor0vtb : 
a. oO selimiz exe eeidst mpiieipim qo epI0vid wiifsisgun | 


to tnedeo Lesidedsogyd 8. sities e2if 8 ot sides Fit 
to seisitidedowg te elubsive nowip sod tostdua ef 000,001 | 
_,gelded aoiserpim Yo s>vevib 


_— 


a 

en 
~— 
_ 
7 


- 


7 

7 

7 
: 
a 
7 


ni egeredw «pakyS . 
stebaon awit ot tots Mi net. cantina 


tS 


of probabilities-of marrying, divorcing or migrating for the 
first time. 

In the area of nuptiality, Coale (1971) pointed out the 
regularity of age-specific pattern of first marriage in 
populations under widely different social conditions. Many 
Marriage decrement tables have been constructed with U.S. 
andaCanadtanadata. wine theedUnited heStatesmecGrabilll 41 (1945) 
prepared the first-marriage decrement tables based on 
1920-40 data and Jacobson (1959) with 1940 data. More 
recently, Bogue (1969, pp.627-630) constructed decrement 
tables for males and females by color based on 1950-60 data 
and Saveland and Glick (1969) incorporated 1958-60 data. 

Int Canada p~tiRobertserandé Krishnan $9(1973)) estimated 
age-specific marriage rates from crude marriage rate, 
general marriage rate and total marriage rate. Mertens 
(1976) examined Canadian nuptiality patterns through the 
construction of nuptiality tables for Canada between the 
years 1911 and 1961, inclusively. A comparison of the 
nuptiality tables indicates that Canadians have been 
Marrying younger and Canadian males have been marrying in 
greater proportions over time. Moreover, these changes have 
not been gradual and Canadian nuptiality resembled more the 
West European and not the American pattern. Laing and 
Krishnan (1977) constructed first-marriage decrement tables 
for males and females in Canada for the years 1961 and 1966. 
Basavarajappa (1978) prepared gross nuptiality tables for 


Canadian males and females for selected periods of time 
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Besides using U.S. and Canadian data, Mertens (1965) 
computed nuptiality tables for several countries such as 
Norway and India. Expanding to the area of remarriage, Kuzel 
and Krishnan (1972) developed remarriage probability tables 
for males and females in Canada for 1961 and 1966. The 
remarriage tables were based on the widowed and divorced 
segments of the Canadian population. 

There has not been much research in the area of divorce 
and migration. Krishnan (1971) prepared divorce tables using 
life table technique for the United States. Krishnan and 
Kayani (1978) constructed a set of model divorce tables 
based on expectation of married life at some age or divorce 
rate for 100 married persons. These tables have been applied 
to both U.S. and Canadian data to generate age-Specific data 
on divorce rates. Based on the 1971 census. data, 
BaSavarajappa (1978) constructed divorce tables for Canadian 
males and females. In the area of migration, Rogers (1978) 
identified the persisting regularities in interregional 
migration. He then applied the method to estimate 
age-specific migration rates between urban and rural areas 
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1.8 Pearson's System of Frequency Curves 
Frequency distributions can be described by system of 
curves. In demography, several types of population data, 


such aS age-Specific birth rates and distributions of 
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families by income, exhibit skewed bell-shaped patterns of 
distribution which can be approximated reasonably well by 
some frequency curves. Karl Pearson developed a whole system 
of curves to fit skewed bell-shaped patterns by modifying 
the equation for a normal curve and based on a criterion 
(the k criterion) for selecting the proper equation and 
formulas for computing the constants or parameters of the 
equations. The derivation of the formulas involves the use 
of moments about the mean. 


The the k criterion is given by 


B, (Bo + 3)* 
4( 2B. - 3B, - 6) (4B. - 3B, ) 


Wienemes;8 =" Us/Us Bo ="U.,/Us, in addition, U.,-Us,, U, are 
the second, third and fourth moments about the mean. The _ k 
criterion may have any value from -x» to +o, and the 
different types of Pearsonian curves cover all these 
possible values without overlap. If k 1s negative, we get 
one of the main types of curve called Type I; if k is 
positive and less than unity, we get the second main type, 
Pearson's Type IV; and if k is positive and greater than 
unity, we get the third main type, Pearson's Type VI. 

These three main types of curve cover all the possible 
values of the criterion, but in the limiting cases when one 
type changes into another, simpler forms of transition 


curves can be reached. 
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Transition Types Criterion 
Normal curve k=0, B,=0, B2=3 
II k=0, B,=0, B2<3 
aE 2B2=6+3B, 

V k=1 


These Pearsonian curves can take varied forms besides’ the 
bell-shaped distribution, such as an S-shaped, J-shaped or 


U-shaped pattern. 


1.9 Pearsonian Type I Curve 
With the origin at the mode, the equation of the 


Pearsonian Type I curve iS Seen as: 


zt 2 
Y = Yo(1 + x/a,) “(1 - x/a,) (1) 


where yo is the modal ordinate, -a,<x<az and m,/a,=m2/a2. 
The method most commonly used for fitting (1) to a frequency 
distribution is the method of moments. However, the number 
of moments used depends on the particular procedure 
followed. In the Elderton (1930) procedure, the parameters 
ay, az, Mm, and mz, are calculated from the first four moments 
Ot sam *trequency = drstrivution, —thate 2S, 9 from™= the * mean, 
variance, and measures of skewness and kurtosis. 
Statisticans and demographers have manifested 
considerable interest in Pearsonian Type I curve as a means 


of graduation of age-specific fertility rates. After fitting 
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Pearsonian Type III curve to the Swedish net fertility 
function, Wicksell (1931) suggested that a better fit might 
be obtained by using Pearsonian Type I curve. In a= recent 
study, Luther (1982) used a special case of the Pearson Type 
III curve, the incomplete Gamma function, to estimate the 
age-specific fertility rates of seventy-nine countries. The 
data needed to employ the method are the mean age of 
childbearing, the ratio of age-specific fertility rates for 
thes20-24ofandse W5stSibageangroupsneandprthedirat iogssofersthe 
fertility rates for the 35-39 and 40-44 age groups. Keyfitz 
(1968, p.161) presented a plot of empirical net maternity 
functions on the Pearson standardized moment plane. All 
empirical! plotsamfelle inbo the area of the plane 
corresponding to the Pearsonian Type I curve. 

In a not so recent study, Avery (1970) performed tests 
on the basis of world-wide fertility data and concluded that 
the Pearsonian Type I function would fit the data better 
than other models tested. Chandrasekaran and Talwar (1968) 
used the Pearsonian system of curves to fit the distribution 
of the ages of women in an Indian community at different 
birth orders. They found that the forms of the age-specific 
birth rates of birth orders one, three and four were of Type 
VI; that of the seventh-birth order was of Type IV; and 
those of two, five, six, eight, and nine were Type 1. 

An important development in the use of Pearsonian Type 
I curve as a means of graduation is Mitra's (1967) work. 


Mitra used the Pearsonian Type I curve as a_= graduation 
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equation for the pattern of age-specific fertility rates by 
five-year age groups on data from fifty countries having 
high, medium and low fertility rates. For purposes of 
Simplicity, the parameters have been restricted to depend on 
the first two moments, instead of the first four. The number 
of independent parameters for the graduation of fertility 
rates has thus been reduced to only three, total fertility 
rate (the sum of all age-specific fertility rates), mean and 
variance of the distribution. The new procedure assumes a 
fixed age interval of fertility which is meaningful in 
fertility analysis, as children are rarely born before and 
after certain ages of the mother. The reduction in the 
number of parameters offer considerable operational 
advantages as higher order moments are uSually less stable 
in repeated sampling. The details of the method will be 
discussed elsewhere in this thesis. 

Romaniuk (1973) and Romaniuk and Mitra (1973) found 
that a three parameter Pearsonian Type I curve describes the 
age-specific fertility in Canada Satisfactorily. The 
parameters were estimated from total fertility rates and the 
mean and modal ages of the distribution. They applied the 
Methogs to tertility data by single yeaus ofsage forsCanada™ 
The results also indicate that the annual number of births 
can be derived with high degree of accuracy from the three 
fertility measures. Hence instead of following the 
conventional procedure of obtaining the annual number of 


births by directly projecting age-specific fertility rates, 
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2. Fertility Differentials In Canada 


The opportunities and motivations for childbearing vary 
considerably from one social environment to another, and the 
result 1S great variability in the number of children that 
women have. The study of fertility of relatively small and 
socially homogeneous groups enables the student of 
demography to isolate the determinants of reproductive 
behaviour more easily than when he deals with such large and 
heterogeneous units as countries. Consequently, many 
demographers and sociologists have examined differentials in 
fertility according to types of residence, ethnicity, 
religion, education, income and social class. The presence 
of certain group fertility differentials provides clues’ for 
the possible future trend of fertility in the whole 
population (McVey, 1976). 

Whateeis= =the sreason =tor~=fertitity="“varrataon?, This 
prompted Davis and Blake's (1956) attempt to set forth an 
analytical framework for the comparative sociology of 
fertility. They identify the means for regulating fertility 
as the intermediate variables. These are the variables 
ENEOUGHMEWhIChmESOCdal we CUultUralgeeOL biological factors 
influencing the level of fertility must operate. They point 
OuLce thatmaeilaeany mor @the three phases of ferntud cys 
intercourse, conception, and gestation and parturition, the 


process of reproduction can be interrupted at any point 
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Table 2.1 


Intermediate Variables through which Social 
Factors Influence Fertility 


I. Factors Affecting Exposure to Intercourse 
("Intercourse Variables"). 
A. Those governing the formation and dissolution of 
unions in the reproductive period. 
1. Age of entry into sexual unions. 
2. Permanent celibacy: proportion of women never 
entering sexual unions. 
3. Amount of reproductive period spent after or 
between unions. 
a. When unions are broken by divorce, 
separation, or desertion. 
b. When unions are broken by death of husband. 
B. Those governiing the exposure to intercourse 
within unions. 
4, Voluntary abstinence. 
5. Involuntary abstinence (from impotence, illness, 
unavoidable but temporary separations). 
6. Coital frequency (excluding periods of 
abstinence). 


II. Factors Affecting Exposure to Conception ("Conception 
Variables"). 

7. Fecundity or infecundity, as affected by 
involuntary causes. 

8. Use or non-use of pone Ta cep rncns 
a. By mechanical and chemical means. 
b. By other means. 

9. Fecundity or infecundity, as affected by 
voluntary causes (sterilization, subincision, 
medical treatment, etc.). 


III. Factors Affecting Gestation and Successful Parturition 
("Gestation Variables"). 
10. Foetal mortality from involuntary causes. 
11. Foetal mortality from voluntary causes. 


Source: Kinsley Davis and Judith Blake (1956). 
moocaal Structure and Fertility: An Analytic 
Framework. Economic Development and Cultural 
Change )4 2d 1-235.% 
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through the operation of one, or more of the eleven 
intermediate variables (Table 2.1). 

All the intermediate variables described in Table 2.1 
vary in influence and are present in every society. Each 
variable can operate either to reduce or to. enhance 
fertility. Even the absence of a particular practice such as 
abortion does not imply that this variable is not affecting 
fertility in one society, as its very absence is a form of 
influence. Therefore the position of any society must be 
Stated on all the eleven variables. 

Freedman (1961-62) incorporates Davis-Blake model 
within a broader sociological context. Working outward from 
the intermediate variables toward more encompassing societal 
concepts, Freedman discusses ways in which social norms, 
aspects of social organization and environmental factors 
operate through the intermediate variables to affect 
fener lsty : A simplified representation of Freedman's 
analysis of fertility levels is shown in Figure 2a 
(Freedman, 1967). 

The following sections will try to discuss fertility 
differentials by various socioeconomic factors in Canada. 
These sections will examine variations in fertility by 
religion, "ethnircity, mothHér™™ tengue and education taseare 
well-documented in two recent analytical studies done by 
Henripin (1972) and Balakrishnan, Ebanks and Grindstaff 
(1979). There is an leardienesstudye-one=CGanadian “fertility 


patterns based on 1941 census data done by Charles (1948), 
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however, the number of variables and the classification of 
variables used in the study are limited because of the 
nature of the census data collected. Three fertility surveys 
were carried out in Quebec (Lapierre-Adamcyk and 
Marcal-Grattone9°9g4975)5a Torontoty (Balakrashnan;. Kantner and 
Allingham, 1975) and Edmonton (Krishnan and Krotki, 1976) in 
the late sixties and early seventies. The conclusions 
reported concerning fertility differentials in these studies 
were consistent with the 1961 and 1971 census studies. 
Therefore the following sections will concentrate mainly on 
the two analytical studies as they have extensively examined 


fertility differentials in Canada. 


2.1 Fertility Variations By Religion 

Religion has always been an important explanatory 
factor in fertility studies. Many studies have concluded 
that religion is the single most important socio-cultural 
factor in accounting for differences in fertility (Westoff 
and Ryder, 1971). For many decades, there iS a persistent 
excess in fertility among Catholic couples when compared to 
couples of Protestant faith. This differential is mainly due 
to the fact that Catholic women desire and do have larger 
families than do Protestant women. The higher Catholic 
fertility has been @attributedén ton ther? CatholicydChurch 
doctrine that forbids the use of contraception and to its 
strong pronatalist position. In addition, Hutterite, 


Mennonite and Mormon doctrines are also pronatalist. Women 
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of these faiths usually have large families as most of them 
do not use effective contraception. 

Analyzing child-woman ratios between 1931 and 1961, 
Henripin (1972) commented that one of the rare elements 
resisting convergence in fertility was religion. Based on 
the 1961 census data, Henripin (1972, p.197) concluded that 
for all types of residence, the Hutterites and Mennonites 
recorded the highest fertility, followed by Catholics, 
Mormons and Greek Orthodox women, respectively. Women of 
Protestant and Judaic faiths manifested the lowest fertility 
ravess 

Changes in the influence of religious affiliation has 
been documented in a study by Krotki and Lapierre (1968) 
which focused on the fertility differential between 
Catholics and non-Catholics. By comparing the child-woman 
ratios of the Catholics and non-Catholics in the decennial 
censuses between 1931 and 1961, they concluded that there 
waS a convergence between the fertility of Catholics and 
Protestants, at least for those generations who were older 
than 45 in 1961. They found that among women aged 65 and 
GverpetGatholics® had.~580 peéeniiGcentatmore children than 
Protestants, whereas among women aged 45-49, the difference 
was only 54 per cent. 

There was also an indication in Henripin's study that 
the fertility rates by age of woman and for different types 
of residence dropped rapidly among the Hutterites and 


Mennonites, the Catholics and the Greek Orthodox women. For 


‘ 


ajnemals 2152 oft 10 ano fett bednemnoe (eset de Tit 
no beesd .cofelfet ” aw yoipiess? af sonaprevaco ents 
Org ,S0er) migeanee esab avenns (ae (add 
aeginennet Bne sevixedsuH 9é2 yepnsStees to seqy? fisted 

aoilentsd yd Sewollot (usiliaws? dasietd sd3 ‘psbs0087 _ 
.visvijosdaaes _manow yobdd31e@ 49030 bos enomsoM oa 


yiriitzst daswol sd2 Setasiinsm attip® pisbut bas tns2es707F ) 


jada Bebulomoo (Ff 


49. 6nenmowW 


nottsilitte-evsigitss| 39 saasuiint ent) at ‘aepasid= ie) 
thaodta ova ybuse 6 at betnemusob need 


2s 
(saer) sassrqed oie 
tsignaveattb ysiiiyaed send ne “Beewoo? ofotdw 


agmow-biid> 9d ont sBgtee yi psi fonda) -hom Bas) soblodsso ’ 
leisineosb. ont ti Setiobzed-don Bde astiodgss ets Io eoigey : 
vets isd babyl snqd ovens, «foerr aaa eer neswied aseuens> — 
Bie esifotded to vstiliziast.odi reswied soneprevnel ss say 
ofw enorsaisnsp: ‘pacts 310% gaasi 36 .asnageezoxy 


qeowisd 


te6f0 3719 
bas 28 eps asmow proms tet? bauvg? ysdT peer at 2 and 
neds caxublido stom jas teq «(08 bert eotiodsad 
abdersi2ib of? \@?-2) beps namow Bhoms essssdw 4a 


ches mam 


28 


the Hutterites and Mennonites, women between 45 and 50 years 
of age had on the average 4.7 children while those over 65 
had 6.0 children. On the other hand, Catholic women aged 65 
and over had 5.7 children whereas women aged 45-49 had 4.0 
children (Henripin, 1972, p.197). The Greek Orthodox women 
had the most rapid change: the proportion of women who had 
seven children or more was 29 per cent for those aged 65 and 
over, 4 per cent for those aged 45-49 and only 2 per cent 
for those aged 35-39 (Henripin, 1972, p.201). Regardless of 
age and residence, there was a relatively low proportion of 
Protestant and Judaic women that bore many children. They 
were characterized by their high concentration in the 
categories corresponding to one, two or three children. 

Based on the 1971 census data, Balakrishnan, Ebanks and 
Grindstaff (1979) concluded that although the Mennonite and 
Hutterite women continued to have the highest fertility 
rates and the Jewish women the lowest, there seemed to be a 
convergence among all the religious groups. This convergence 
was most marked between young Catholic and Protestant women 
(Kalbach and McVey, 1979). Balakrishnan, Ebanks and 
Grindstatfant(979;eepadde “foundy that Catholic-Protestant 
differences did not exist in the younger cohorts up to age 
30. For the age group 25-29, mean number of children per 
1,000 ever-married Catholic women was 1,728 compared to 
hadi3btoneProtestant women. 

After examining the fertility of Protestant and 


Catholic women, Balakrishnan, Ebanks and Grindstaff£ 
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concluded] that flower "Gatholic fertility” among younger 
cohorts was largely due to the rapid decline in fertility 
taking place in Quebec in recent years. Those couples in the 
childbearing ages who both spoke French and were Catholic 
had lower fertility than couples who both spoke English and 
were Catholic. However, at the older ages, this pattern was 
reversed with the English-speaking Catholic couples having 


fewer children. 


2.2 Variations In Fertility By Ethnic Origin 

Prior to 1981, Canadian censuses identified ethnic 
Origin in terms of the ethnic or cultural background traced 
through the father's side. In the 1981 census, however, 
6unnioeroriginereherseto themvethnic™ oreseultural’ §qroupeeto 
which the respondent's ancestors belonged on first coming to 
North America. Ethnic origin may be an ambiguous variable as 
it does not represent an individual's self-identification 
whun@anparticudan cUlturalsgqroupesHennpipin.s ‘studywi97 2)" 
however, indicated that this factor permitted the 
differentiation between segments of Canadian society whose 
attitudes and values affect fertility. 

Regardless of age and type of residence, Henripin found 
that Indian and Eskimo women manifested higher fertility 
than women of other groups. At the age of 50, these women 
hadeeborneéy Goneethet taverage, *6soe8children;,  followedsby® the 
French women with 6.2 children. French women who were 65 and 


over were as fertile as the Indian and Eskimo women. In 
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decreaSing order of fertility, the Asiatics followed the 
French, at least after the age of 45. Before the age of 40, 
the Asiatics had a relatively low fertility rate that was 
Scarcely higher than the Jews. The Jews had the lowest 
fertility rate when compared to other ethnic groups. Between 
the ASiatics and Jews, were the ethnic groups coming from 
north-western European countries, the Irish and the British 
(Henripin, (4972¢epel75) ; 

The different levels of fertility among the various 
ethnic groups can be associated with their types of 
residence. Jews are characterized by low fertility because 
almost all Jewish people live in urban centres and the 
Asiatics are also heavily concentrated in these areas. On 
the other hand, a large proportion of women of north-western 
European origin live on farms in rural sectors. The Indian 
and Eskimo women, comprising the high fertility group, live 
mainly in the rural non-farm environment. For each type of 
residence, there are different Sociale cultural or 
biological factors that influence fertility through the 
intermediate variables. Broadly speaking, people living in 
urban centres have lower fertility than rural dwellers 
because they tend to marry at a later age, and they rely 
more on the effective use of contraception. 

In the 1971 census analytical study, Balakrishnan, 
Ebanks and Grindstaff (1979) argued that ethnicity might be 
bosinguiltsesionificance for thesvase magjorityeot (Canadians. 


They postulated that ethnicity might be a meaningful 
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explanatory variable for recent arrivals and for the Indians 
and Inuit but for a tenth- or fifth-generation Canadian, 
ethnicity would not have any effect on fertility. After 
analyzing the 1971 census data, they concluded that the 
Jewish people had the lowest fertility, followed by Asians, 
‘Other and Unkown', Italians, Poles, British, Scandinavians, 
Ukrainians, Germans, Dutch (Netherlands), French and Indians 
andrinpuatyeéBalaknashnan etfalthhig979 Bpei10jeethekifiertrbuty 
of the Indian and Inuit was more than double that of the 
Jewish group. 

Balakrishnan, Ebanks and Grindstaff also found that the 
difference in fertility between the French and the British 
was smaller among those younger women who were in the 
childbearing ages (15-44). Therefore the French overall high 
fertility level reflected more on past fertility than the 
current levels of childbearing. For Asians who had completed 
their childbearing (45 and over), their fertility level was 
higher’ than the recently arrived, highly educated 
professional group. Moreover, older Italian women had higher 
febtilityvainvecompanisont tom therryounger; more mobile 
Italians. In summary, they concluded that the introduction 
of a second control variable modified the relationship 
between ethnicity and ferbiliey? with the overall 
associations maintained among older women but had little 


relevance for the younger cohorts. 
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2.3 Variations In Fertility By Mother Tongue 

According to census definition, mother tongue refers to 
the language first learned in childhood and is still 
understood. Henripin (1972) identified this as the single 
characteristic that could be chosen to identify cultural 
groups. In analyzing the fertility performance of the two 
magonre linguéstict gqroupsesinerCanada;) ,VEnglPshi.andeErench? 
Henripin noted that the fertility of English-speaking women 
was just about identical with that of British ethnic group 
and the same was true with French-speaking women and women 
ofMgrrenchOvethnicreorigintenmin @bothvecases?. howeversopthe 
fertility of the linguistic group is slightly higher’ than 
the fertility of the ethnic group. Since the difference is 
very small, further examination is not warranted. 

The 1961 census data indicated that for all age groups, 
except the 20-24 age group, there were more English-speaking 
women than French-speaking women having smaller number of 
children (one to three children). Among the French-speaking 
women, the proportion of women that had seven or more 
children was very high but had decreased rapidly: 46 per 
cent for women 65 years and over and 23 per cent for those 
in the 45-49 age group (Henripin, 1972, p.183). For these 
two age groups, the proportion of English-speaking women was 
only twelve and six per cent, respectively. For women who 
were neither English-speaking nor French-speaking, there was 
also a marked decrease in fertility level. Henripin 


concluded that there was a convergence in fertility with 
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regard to different mother tongue groups. 

Balakrishnan, Ebanks and Grindstaff (1979) had also 
examined the relationship between mother tongue and 
fertility with the 1971 census data. In terms of rank order 
Gromiglowtito haghektertimdatyferthe ehotherdtcatedoryewhich 
included the Asians, Eastern Europeans, and Jews had _ the 
lowest mumber of children born per 1,000 women. These were 
followed by the English, the Italians, and the Poles, whose 
fertility levels were close to each other but distinctly 
lower than the German and the Ukrainians. The next mother 
tongue groups were the French and the Dutch. At the top of 
the rank order were the Indians and Inuit who had the 
highest fertility (Balakrishnan et al., 1979, p.96). 

Looking at fertility by mother tongue in different age 
groups, Balakrishnan, Ebanks and Grindstaff found that 
fertility was dropping for all groups among those still in 
the childbearing ages, in particular for the Italians. 
Moreover, the decline in fertility rates among young 
French-speaking women, who were 15-34 years old, was more 
rapid than the English-speaking women. From age 35 on, 
French origin fertility was higher than the English with the 
divergence between the two rates became progressively larger 


as the cohorts got older. 
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2.4 Fertility Variations By Education 

In almost all modern societies, an inverse relationship 
has been found between schooling and fertility. Schooling 
affects attitudes toward sex roles, trains and certifies for 
participation in the labour force, shapes attitudes toward 
children as well as the use or non-use of contraception. 
Schooling reinforces and/or de-emphasizes inherited 
traditions and religious values, in particular the latter 
that imply moral precepts which are likely to influence 
family size. Women who plan to go on to higher levels of 
education may purposely delay marriage and childbearing, 
while less educated women may give up the opportunity of 
furthering their education for marriage and/or childbearing. 

Examining the distribution of women by level Of 
schooling, Henripin observed that there was a higher 
proportion of women who had either high school or university 
training living in urban centres than in rural environment. 
Among rural women, those from a non-farm environment had had 
more high schooling and university training than those 
living on farms. The percentage of university graduates was 
five times higher (2 per cent) among urban women than those 
in thetfarm¥enVironmenter(0c4s pertecent)*® (Henripin, 1972, 
ps2ea)s 

For all types of residence, Henripin (1972) noted a 
consistent inverse relationship between schooling and 
fertility. The difference in fenrrli ty. between the 


elementary ana’ secondary levels was most marked. The 


gidancisels7 9 


ni force pire capo reise ry Saat sand 


02 veltisves Boe @nieys jester hee prowse esbestide atgetts 
brevos esbustssé esgede |,S0302 <avodet ade at notteqtokatag 
sseldqevsiiaos fo saucfon 30 92U ey a6 fee oa 
berizedai  dextaciqmea-sb ~ao\one 2et202nt9% erifteodae 
siaot sib ti aeylev euoiclies bas enoistosrd 


fettel. dz 
axitauiini ot ylerrt one fhe ht eid favom yignk Isdd 


to stevel iusdpid oF ito «Se io3 nia odw estoW .opie gfimat 
-yontassdbiids. 506 eppixinm yefse yiseogtug Yysm sottaoubs 
26 6yainuasogqge) ads Qe ovio.gsm nemow bstssube eeel efidw 
.enirssdSfiido z0\bne apa siti voi neitesubs sisde ontvedsit 
to (aysl yo eamew ic aotsydtsgeib) dt peininess 


yerpid. 6 agw (920 Isnt bevapedo nig band ,patloodse — 


gtiens¥itu' 2d Podtse tpi setiat os -bert /odw nemew 36 nol tteqo3q 


_pacmneaivns Osie. af sene eersnsp nedtw ni pnivwit painter ; 


bed bet tremkoiives musiceon 6 mort Secs ,nemew isvus pmonmA 
sect ned? oninisiz ws Yassvifly BAe pn'Pioedsea apis e700 


env asdoubbne usiereviad 8x speicegyeg dt ,emzst ao pmévil a 


eeor? asdt astiow fsdad proms, (2h t8¢ ‘&) sedetd semis ovld - 
ore,  nierinet). (anes sq 2.0) gnomnorives a163 edzint 


BES LQ 


& bston (SVE!) akgaiia \sonebiest te esqyt Lie wT 7! 
bas vnileodse nsawted gidanvigeies aetevei itnsgelenoo 
oa “ngewrsd  ytilizxs3 ae @ponpuetiib edt -qsitisyes — 
sit .Sedsam ofeom 2cv afe¥sh Yxebnocea fas tar 


a 


5 


ais 


7 
- 
x! 
— 

J 


iy 
7 
- 


3D 


difference was appreciable between the secondary and the 
university level, but there was very little difference 
between women who had attended university but not graduated 
and those who graduated. Generally speaking, the differences 
in fertility rates by level of schooling were higher among 
Older than among younger women. 

After examining the relationship between fertility and 
education, Balakrishnan, Ebanks and Grindstaff£(1979) 
concluded that education was the strongest of the 
socio-demographic variables in its relation to fertility. 
For all age groups, the inverse relation of education to 
fertility was evident. Moreover, the inverse relationship 
between fertility and education remained fairly constant 
where factors such as ethnicity, religion, labour’ force 
experience of women and migration status were controlled. 

Similar to the results derived by Henripin, 
Balakrishnan, Ebanks and Grindstaff observed that the 
differences in fertility level were most pronounced for’ the 
less-than-thirty age cohorts which was partially explained 
by the later age at marriage of more educated women. For the 
older cohorts, however, education also had a negative effect 
on fertility. The differences were most notable between 
elementary and secondary levels for the later cohorts. Even 
for the high fertility baby-boom cohort of women aged 40-44, 
the mean number of children was 3.9 for those who had below 
Grade 9. schooling and *.2.8 «for those whos had sgone ato 


university (Balakrishnan et al.,1979, p.73). 
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The preceding sections Clearly demonstrate that 
differences in fertility are evident by religion, ethnic 
Origin, mother tongue and education. These factors influence 
the level of fertility through the intermediate variables, 
by affecting attitudes toward childbearing, work, marriage, 
and the effective use or non-use of contraception. 

Meaningful interpretations of these differentials are 
difficult due to the interrelations between these variables. 
In order to make clear the nature of the relationship among 
the @various "factors “in “'trying sto explain fertality., 
Balakrishnan, Ebanks and Grindstaff devised a theoretical 
framework and methodology that can handle many variables 
Simultaneously. In their model, primary ascribed 
characteristics such as religion, ethnicity and nativity are 
treated as exogenous variables and achieved characteristics 
such aS education, income and work statuS aS endogenous 
variables. 

Tttmistefoundsithate@ascribedv@charactéristies havertasa 
considerable direct influence on fertility and an indirect 
effect through the endogenous variables. In addition, the 
ascribed characteristics seem to have more influence on the 
fertility of women who have completed their family size. For 
younger women, achieved characteristics seem to have more 
Significance on fertility. This may indicate a trend where 
fertility is less influenced by traditional values and norms 
and more by individual desires and constraints of income and 


costs of childbearing. 
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3. Data And Methodology 


This chapter consists of two parts. The first part 
deals with the data used in the analysis and part two 
discusses the methodology of constructing model fertility 
tables. The equations for generating the four model 


fertility tables are also presented in the last part. 


3.1 Data 

The data used for the first part of this study have 
been taken from the vital statistics published by Statistics 
Canada and the 1921-1976 censuses. Information on the 
age-specific fertility rates of all the provinces in Canada 
(except Newfoundland) from 1921 to 1979 are utilized'. Women 
in the quinquennial age groups 15-49 are taken into 
consideration. Together with the age-specific fertility 
rates, the four indices namely, crude birth rate, general 
fertility rate, child-woman ratio and percent of the total 
population aged 0-4 years which are taken from the 1921 to 
1979 vital statistics and the nine censuses respectively are 
used to derive the four model fertility tables. 

The quality of the data is known to be good as the 
vital registration and census collection systems throughout 
Canada are quite reliable. Statistics Canada conducted a 
quality assessment study on a sample of 1976 birth records. 


‘The age-specific fertility rates for Quebec from 1921 to 
1925 are not available 
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The results of the study revealed that the quality of birth 
data was generally high. The total error rate measured on 
the basis of adjudicated mismatches hones the core 
characteristics was 2.7 per 100 records, with none of the 
individual characteristics exceeding an error rate of one 
per cent (Statistics Canada, 1979). On the other hand, a 
typical census is estimated to contain a 2.5 per cent error 
which means 97.5 per cent completeness (Overbeek, 1980). 

The means and ranges of crude birth rate, general 
fertility rate, child-woman ratio and percent of the total 
population aged 0-4 years are recorded in Tables 3.1 and 
3.2. Among the four indices, child-woman ratio has the 
largest standard deviation of 98.4 points while percent of 
the total population aged 0-4 has the smallest, a standard 
deviation of 2.0 points. Yet, the coefficients of variation 
of these four indices are all close to 0.2 points which 
means that they have similar relative range of variation. On 
the other hand, the age-specific fertility rates of the 
20-24 age group has the largest range of values as the 
fertility rates of this age group have _ gone through 
considerable changes in the past decades. During World War 
II and the baby boom years, women were marrying and having 
children in their early twenties, but in the seventies women 
were delaying marriage and postponing childbearing to their 
late twenties and early thirties. The 45-49 age group has 
the least variation ain the fertility rates as their 


contribution to the total number of births is considerably 
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Table 3.1 


Means and Ranges of Crude Birth Rate, General 


Fertility Rate and Age-Specific Fertility 
£921-1979 


Rates, Canada, 


Rate Mean 


Crude Birth rate Zee, 

General Fertility Rate 95% 

Age-Specific Fertility Rates 
15=:19 44, 
20-24 16%, 
25-29 198. 
30-34 130. 
35539 S25 
40-44 aw < 
45-49 3% 


Number of Cases: 526 
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Tablen3.2 


Means and Ranges of Child-Woman Ratio, Percent 
Population 0-4 Years and Age-Specific 
Fertility Rates, Canada, 1921-1976 


Rate Mean Minimum Maximum S.D. 
Child-Woman Ratio 456.8 262. 9 679ea2 98.4 
Percent Population, 0-4 Hg Ay phy) 14.9 2.0 
Age-Specific Fertility rates 
15749 ad. 19.8 84.5 16e3 
20-24 V7.8. 0 TCO 278.4 46.1 
25229 183.8 1g 9e0 2478.8 86.6 
30-34 127.9 59.4 194.7 ciehy | 
35-39 7 Om7 1Beg 154.5 3547 
40-44 PENS See UP gs) 17.4 
45-49 3.4 O50 Adi. 9 2.8 


Number of Cases: 80 


Footnote: Child-woman ratio is defined as the number of 
children under five years of age per 1000 
women age 15-49. 
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small especially in recent years. 


3.2 Tables Of Model Fertility 

The theoretical rationale of the model fertility table 
technique iS based on the persistent regularities of 
age-specific rates of birth all over the globe. Thus model 
tables can be used to summarize the identified regularities. 
And as the pattern is consistent, it is very probable that 
PieWi ll eecomeinue topremainyso in the future. “In addition: 
for nations with reliable data, there are several direct and 
indirect measures of fertility. Direct measures of fertility 
refer to fertility measures derived from the combination of 
vital statistics and census data such as crude birth rate, 
age-specific fertility rates. On the other hand, indirect 
measures refer to fertility measures derived from census 
data alone such as child-woman ratio, percent of the total 
population aged 0-4 years. And if the correlations between 
these different measures are high, then any given measure 
can be used to develop the other measures. 

The data used in the analysis can be further grouped 
into the 1930's depression low fertility period, post-war 
baby boom high fertility period, and (the baby bust low 
fertility period. Thus, there is a considerably wide range 
of fertility Mexperience®= for ~a® Sountry* within'oo) years. 
However, the data exhibit a consistent inverted U-shaped 
Pattern with thes*peake:at the 25-29 age group before and 


during the war, peak at the 20-24 age group during the baby 
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Figure 3.1 
Age-Specific Fertility Rates, Canada, 1921-1953 
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This figure is based on the means of age-specific 

fertility rates of Canada, 1921-1953. 

Source: Statistics Canada (formerly Dominion 
Bureau of ctatvistics) . Vital otavistics, 


1921-15959. 
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Figure 3 «2 


Age-Specific Fertility Rates, Canada, 1954-1968 
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This figure is based on the means of age-specific 

fertility rates of Canada, 1954-1968. 

Source: Statistics Canada (formerly Dominion 
Bureau of estaulishics), wWital estatistics, 
1954-1968. 
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Figure 3.3 


Age-specific) Fertility Rates, Canada, 1969-1979 
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This figure is based on the means of age-specific 

fertility rates of Canada, 1969-1979. 

Source: Statistics Canada (formerly Dominion 
PUreausoteotalictics) ,.Vitalsotatistics, 
1969-1979. 
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boom years, and then peak at the 25-29 age group again in 
the 1970's (Figures 3.1 to 3.3). Because of the consistent 
pattern of fertility behaviour among the provinces, the 
fertility experience of a province or a set of provinces can 
be used to represent a generalized experience of the whole 
country. 

The correlation matrices among age-specific fertility 
rates are shown in Tables 3.3 and 3.4. The predictability 
decreases as the gap separating the age groups increases 
along the age-axis with two exceptions. The high correlation 
between successive age groups indicates that plausible 
estimates of age-specific rates can be made, if the 
fertility rate for one of the age groups is known or can be 
estimated a@ priori. 

It can be seen from Table 3.5 that the correlations of 
age-specific fertility rates and the indices are generally 
high except for the first age group (15-19) and the last two 
age groups (40-44, 45-49). The correlation of age-specific 
fertility rate and crude birth rate is also low for the 
20-24 age group. This reflects that the contribution to the 
total number of births by these terminal age groups is 
relatively small, especially the two oldest age groups. 
Moreover, there may be greater variability in the youngest 
group due to various social factors such as age at marriage 
and childbearing practices. Generally, women who marry at an 
early age tend to have a higher level of fertility and have 


children at an earlier age than those who marry at older 
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Correlation Martrix of Age-Specific Fertility Rates 
1921-1979 


Table 3.3 


from Vital Statistics Data, Canada, 


Age Group 


O79 be0 
20-24 
ZO e2o 
30-34 
Som OU 
40-44 
45-49 


Number of Cases: 


-5=+9 


20=24 


526 


25229 


30-34 


35=39 


= Orel 


40- 


BO 
i 


44 


20 


16 


6 


7 
7 


7 


: 7 i 
i? ys ‘a 
eetet y2ilitist 2 ittosgz ee to eivgiem aot i ici 


ever-'sel sheng , e780 asiseissse fas ¥e 12 


— os 


Qa-3s 20-06 Cf-BE BEBE OS-eS HS-08 er-ar 21080) ex 


= 
Sé,0- OS.0-- tr.0- GOL0 he, 8 6.0 0.! er- eH 


1.8 at,0 Se.0 O80 a8t  “O.? sS-08 
t sa5, 
se.0 0 e.d «| ba. «0 OtCiBt es-8s 
} : . 2.00 
ar.6  0e.0° « ©8e.02O | be-0€ 
4 ao 
eso «88.0 |= ee-2E 
e0:0 0.1 ds-00 
a. : ebb 


oP, 
aS2 reseed to adm ; 


tm ———— ee 


Table 3.4 


Correlation Matrix of Age-Specific Fertility Rates 
from Census Data, Canada, 1921-1976 
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Table 3.5 


Correlation Coefficients of Age-Specific Fertility Rates 
with Crude Birth Rate, General Fertility Rate, 
Child-Woman Ratio and Percent Population 
Aged 0-4 Years, Canada, 1921-1979 
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Age Group CBR GFR CWR % Pop. 0-4 
ee ee ee ee 

foag 0.35 0.46 0.49 0.42 

20-24 0.68 0.78 0.84 Oa) 
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30-34 0.88 OMS) Ogi 0.86 

39-59 Oe? OR Og On 6 

40-44 0769 0.68 0.66 Dees) 

45-49 0255 Shei 0.54 Clete 
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ages. 

Bogue and Palmore (1964) indicated that any given 
measures of fertility could be used to develop other 
measures of fertility because of the high correlation 
between the different measures. The Bogue-Palmore contention 
seems to hold true for our four sets of data, as revealed by 
the high correlation between age-specific fertility rates of 
Demme 24 25 29 e500 S546 andj 3o Age sGrolps and, thee tour 
indices. These correlation coefficients are all greater than 
0.70 except for the correlation coefficient between crude 
birth rate and age-specific rates for the group 20-24, which 
is 0.68. 

A comparison of our results with those derived by Bogue 
and Palmore reveals that the correlation coefficients 
between age-specific fertility rates and crude birth rate 
and general fertility rate follow the same pattern. The 
highest value of the correlation coefficients between the 
age-specific fertility rate and the two indices is obtained 
at the 25-29 age group, then closely followed by the 30-34 
age group and the lowest value is obtained at the 45-49 age 
group. The correlation coefficients in our data are 
relatively lower. Therefore it iS appropriate to use crude 
birth rate and general fertility rate to predict 
age-specific fertility rates. 

Since crude birth rate, general fertility rate, 
child-woman ratio and percent of the total population aged 


0-4 years perform reasonably well as predictors of the 
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Age Group 
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Table 3.6 


Linear Regression Equations for the Seven 


Age-Specific Fertility Rates Based on 
Crude Birth Rate, 


Simple R 
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Canada, 
R Square 
0.11974 
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Table 3.7 


Linear Regression Equations for the Seven Age-Specific 
Fertility Rates Based on General Fertility 
Rate, Canada, 1921-1979 


Age Group Simple R R Square B Constant 
1 19 0.45841 0.21014 0:342335 1.65545 
20-24 0.77836 0.60584 13665119 8.06563 
25=29 0.94227 0;88767 12550345 30.33418 
30-34 0.88779 0.78817 14519226 =152297435 
35"39 0.76786 0.58961 1.242894 =86<79280 
40-44 Os6en69 0.46470 0.548266 =20:58256 


45-49 0553098 0.28194 0: 064557 =22303849 
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Table 3.8 


Linear Regression Equations for the Seven 
Age-Specific Fertility Rates Based on 
Child-Woman Ratio, Canada, 1921-1976 


Age Group Simple R R Square B Constant 
15219 0.49088 0.24096 0.081262 10.60782 
20-24 0.83898 0.20389 OB3SSSR5¢6 Zi. DIOOd 
25-29 0.90986 0.82784 05388625 29.09427 
30-34 0.82427 0.67942 0.318744 -17.74276 
S539 0.72842 053653 03263956 -41.89003 
40-44 0.65601 0.43035 @. 106025 ~28.02883 


45-49 OSas609 0.28944 0.025205 -3.55440 
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Table 3.9 


Linear Regression Equations for the Seven Age-Specific 
Fertility Rates Based on Percent Population 
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Aged 0-4 years, Canada, 1921-1976 
Age Group Simple R R Square B Constant 
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age-specific fertility rates, regression technique can be 
applied. Linear regression, E(Y) = A + BX, is employed with 
X being one of the four indices and Y being one of the seven 
age-specific fertility races. —"Thius--a==total wor =seven 
equations are derived empirically for each set of data. The 
equations and relative measures of relationship are shown in 
Tables 3.6 to 3.9. It can be seen from the tables that the 
four indices account for a good proportion of variance in 
the age-specific fertility rates of the 25-29 age group. The 
variance explained by the indices for the oldest and 
youngest age groups is generally low. 

Since the correlation coefficients between crude birth 
rate and age-specific fertility rates for age groups’ 15-19, 
20-24, 40-44 and 45-49 are not as high as those for the 
others and since the adjacent age groups predict these quite 
Satisfactorily, fertility rates for these age groups are 
predicted from the rates for the age groups 20-24, 25-29, 
35-39 and 40-44 after the latter have been predicted from 
crude birth rate. The same procedure has been executed on 
the 15-19, 40-44 and 45-49 age groups of the other sets of 
data. The resulting equations and relative measures of 
relationship are reproduced in Tables 3.10 to 3.11. It can 
be observed that there are significant improvements’ in 
predictability when adjacent age groups are used instead of 
the indices. 

Therefore the process of generating age-specific 


fertility rates from the four indices is as follows: 
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Linear Regression Equations for ASFR 15-19, 20-24, 
40-44 and 45-49 Based on Adjacent Age Group, 
ada, 1921-1979 
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are different from the equations of model 
tables where the predictors are crude birth 
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Tables 3 tl 


Linear Regression Equations for ASFR 15-19, 40-44, 45-49 
Based on Adjacent Age Group, Canada, 1921-1976 


Age Predictor 
Group Simple RR Square B Constant ASFR 
| Rae hs) ORI S712 O76 2050 0% 275278. 9a1 84744 20-24 
40-44 ORI 7927 0.95897 0.477964 -7.686829 35=39 
45-49 0943.13 O00. 950 geeOneo Ovsl2) ee = ele OU G6 40-44 


Footnote: These equations based on census data are 
different from the equations of model tables 
where the predictors are child-woman ratio 
Or percent population aged 0-4 years. 
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ASFRO16=a9 002783 CASFRE20624)8= 11208147 


ASFR 20-24 = 18.5793 (C(0-4)) 2092351 


ASFR 25-29 = 16.8449 (C(0-4)) + 3.3946 


ASERES0-34 =bt6eod7 75 (E(0=4)) 50.0937 


ASFR 35-39 = 13.8053 (C(0-4)) 69.1511 


ASFR 40-44 0.4780 (ASFR 35-39) - 7.6868 


ASFR 45-49 0.1507 (ASFR 40-44) - 1.1181 


One should be aware that errors are cumulated both in 
predicting age-specific fertility rates from the indices and 
from adjacent age groups. These errors may be small as the 
correlations between the indices and the age-specific rates 
and the correlations between successive age groups are high. 
Therefore no attempts have been made to correct for. the 


errors. 


3.3 Evaluation Of The Model Fertility Tables 

Model fertility tables for Canada are constructed in 
Appendix A for different levels of crude birth rate, general 
fertility rate, child-woman ratio and percent population 
aged 0-4 years. Crude birth rates ranging from 10 to 40, at 
an interval of five are used to generate the first set of 
the model tables. As for the other three indices, the range 
of general fertility rate is frorm 45 to 165 at a spacing of 
twenty” child-woman iratiosranges@atrome 250 tates 700 abn an 
interval of fifty, and the range of percent population 0-4 


years is from 6 to 16 at a spacing of two. 
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An evaluation of the values estimated by the four model 
tables is done by comparing the derived total fertility 
reteswto, thevactual @rates.e. ther total sfertility™ rate “is 
employed in the empirical test because most of the analyses 
in this study are based on this measure. Table 3.12 shows 
the ratios of actual total fertility rates to derived total 
fertility rates for the census years, 1921 to 1976. 

ft cGanvebe seenSe@from TablesS3.12 that the¥ratios of 
observed to derived total fertility rates are moderately 
high for most of the years which indicate that the model 
fertility tables provide satisfactory estimates of total 
fertility rates. The ratios of the actual rates to those 
generated by the four indices are similar within the nine 
years except for those values derived from child-woman ratio 
which tend to under-estimate total fertility rates. Between 
the two direct measures of fertility, general fertility rate 
seems to be a better predictor than crude birth rate because 
the total fertility rates estimated by this index is closer 
to the actual values. As to the two indirect measures of 
fertility, percent population aged 0-4 provides better 
estimates of total fertility rates than child-woman ratio 
especially GO the years DELOLeIIOiRe ALTER 1961, 
child-woman ratio seems to provide better estimates. 

TC Sumworth to. mention thatethesratiosvofeactual to 
derived total fertility rates presented in Table 3.12 can be 
used as correction factors to adjust for the 


under-estimation or over-estimation of total Feruuity 


ewode St.t side oS no icon wie earn mae 
Issor bevixeb o3 as2e). qiifisaet {stor fayoos 30 sobtey wa? ras 
ates od TSAhRiney euapeo se 90) aeder ervebaesh 7 - 
to dofzenx odd sede SI “f Sige? woxt asse ad asp JT : 
{espishom 9x8 seas tet hjdvet  Iatot Bevineb.o3 ee | 
{sbem sds deni 52> Hint Hoihe Sysey afd lo tache.. 102 Apid ; 
Dstos io eetemizes \guoze2cgee shivorq 2elde? ysiliaze? 
adodd oj #edax eutos and YO etter cif! .sened.. yedddaved 
onin sd? cidiiw gslimie ste esotini io? afd ye beitsi9nep 
of61 | Pee tet mo 1% baviiek 2asuia¥v secd? 196i sos0xe B788Yy 
qe4uiea cesar ¥ilfijis?” istc2 ished saki=néba ot bne2 dotdw 
e361 yiiltsis7 feisnse )Ytilisis? 3o ganvesem ineskib owt efd © 
seusoed 9467 03246 BherD, nbd? seabléong wetsea s od OF amese 
s9e0f> ei xebai 2id3 ya bsreniige 2stex yittsret fasos otis sd 
io 2atuaAsm daesibhi ows Ss p23 GA .efulsv itisos edd-o3 | 
wedsed asbivozq @-0 Hepa noitelygoq ineanea wes ifisse 
of3e1, mbmov-bsit2 neds s¥¥e2 ysELIIx02 [ator io eosemtges 
(W828 s999K (ae sxeded eysey st 102 gifetveqes 
/estemises Isd29d shevpaq- ot amose cite: aemew-blida 
(bg Iauage to aoidey sdi taift-aokatiem 09 duvew ak ate i 
ed aa Ste a qtilizie? Letes beviasb 


Table 3.12 


Ratios of Observed to Derived Total Fertility 
Rates for Canada, 1921-1976 
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rates. A correction factor is developed for every year and 
for each set of model tables as the discrepancies of the 
observed to derived total fertility rates vary from year to 
year and from one predictor to another predictor. A 
correctedetotalnfertility rateéeis tobtained: iby-emultiplying 
the estimated value from any of the four indices by a 
correction factor of the corresponding year and index, such 
asembhese corzection Biactor #of yOS9805eqwiilabeoused aiethe 
adjusted value is needed for the year 1951 and using crude 
birth rate as the predictor. In the following analyses, 
correction factors will not be used because the improvements 
in the adjusted values are not significant and the use of 


correction factors does not alter the pattern of fertility. 
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4. Application Of Model Fertility Tables To Major Religious, 


Ethnic And Linguistic Groups In Canada 


It is known that in order to investigate fertility 
Patterns §in Canada "it is importants tow have a complete 
schedule of age-specific fertility rates by various social 
economic statuses. However the vital registration of births 
does not» collect detailed data on the socio-economic 
characteristics of the parents, such as religion, ethnicity 
and mother tongue. One of the ways of obtaining such 
information is the application of mathematical models to 
census data, such as model fertility tables. 

In the preceding chapter, model fertility tables for 
Canada were constructed on the basis of the experience of 
all the provinces in Canada (except Newfoundland) between 
the years 1921 and 1979. Linear regression was employed with 
the independent variable being either child-woman ratio or 
percent of the total population aged 0-4 years and the 
dependent variable being one of the seven age-specific 
fertility rates. Thus a total of seven equations were 
derived empirically for each set of independent indicators. 

In this chapter, Egetaspeddaic mae hen day rates by major 
religious, ethnic and mother tongue groups in Canada for 
1951, 1961 and 1971 will be estimated using these model 
fertility tables based on child-woman ratio and percent 


population aged 0-4 years. A comparison of our results with 
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those presented in the two census analytical studies will be 
made. A direct comparison cannot be done because these 
studies employed cohort measures, while age-specific 
fertrirty—rates--and=total—fertritty “rates are period 


measures. 


4.1 Estimating Age-Specific Fertility Rates And Total 
Fertility Rates By Religion 

Estimated age-specific fertility rates and total 
fertility rates for six major religious groups are shown in 
Tables 4.1 and 4.2. These results are obtained by feeding 
into the regression equations (the equations are shown in 
chapter three, section 3.2) values of child-woman ratio or 
percent population aged 0-4 years in the different religious 
groups. Age-specific fertility rates for the age groups 
15-19, 40-44 and 45-49 are predicted from that of age groups 
20-24, 35-39 and 40-44 after the latter have been predicted 
from either one of the two indices. In the two tables, 
Protestants include Baptist, Lutheran, Pentecostal, 
Presbyterian, Salvation Army and United Church. On the other 
hand, Catholics refer to both Roman and Ukrainian Catholics. 
Prior to 1971, Canadian censuses did not differentiate 
between Hutterites and Mennonites aS two separate religious 
groups. Both groups were coded as Mennonites and treated as 
a Single religious category. 

It is evident from the two tables that Hutterite and 


Mennonite, Mormon and Catholic were the high fertility 
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Table 4.1 


Estimated Age-Specific Fertility Rates and Total Fertility 
Rates for Selected Religious Groups Based on 
Child-Woman Ratio, Canada, 1951, 1961, 1971 


Age-Specific Fertility Rates 
Religion 
ApGiveadueltFRis 15-198020—-24 7" 25-29 930734) 635—-39540-44 45-49 


Catholic 
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Tables 4.2 


Estimated Age-Specific Fertility Rates and Total 
Fertility Rates for Selected Religious Groups 
Based on Percent Population Aged 0-4 
Years, canada sego 1, 1961, 1971 


Age-Specific Fertility Rates 
Religion 
andwveamerr Re 1o> 19020-2450 25729 330-34 935739 40-44, 45-49 


Catholic 

1951 4450 63% Ours 347, Jn 2S oor Or er e0 sO eo Ud 6.4 
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groups, and their total fertility rates were similar to each 
other. On the other hand, women of Greek orthodox faith had 
the lowest fertility level in 1951 and were replaced by 
Jewish women in 1961 and 1971. This is similar to the 
results presented in the 1961 census analytical study though 
the rank order of the religious groups according to 
fertility is not exactly the same. For all types of 
residence, Henripin (A9O72r p.197) observed that the 
Hutterites and Mennonites recorded the highest fertility, 
followed by the Catholics and Mormon women. Yet in most 
circumstances, fertility preformance of these groups did not 
differ greatly from each other. On the other hand, the 
fertility of Protestant and Jewish women was the lowest 
among all the religious groups. 

The 1961 census analytical study indicated that Greek 
Orthodox women had an intermediary level of fertility rates 
that was closer to the high fertility religious groups’ than 
to the Protestant or Jewish women. The total fertility rates 
of Greek Orthodox women seemed to be exceptionally low in 
Fabres Gea tanden4.2;@in particulbarfanti9stvyandtdS6afastihe 
rates closely resembled those of Jewish women. This may _ be 
explained by the radical decrease in fertility among women 
of Greek Orthodox faith as mentioned by Henripin (1972, pp. 
2005202)% 

The age-specific fertility rates generated by the 
percent population aged 0-4 years as predictor are generally 


higher than those generated by child-woman ratio. It is 
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believed that the model table based on child-woman ratio 
under-estimates the fertility rates for Hutterite and 
Mennonite, Catholic and Mormon, especially in 1951, as _ the 
total fertility rates of these groups should far exceed the 
Canadian average of 3503 children per 1000 women. 

Brome 196G1eto 1974) fertility erates had dropped itor all 
Phemre VoOvOUSEE OrOUDS mine apartaculareethes high “fertiiity 
groups, consequently a convergence in fertility rates among 
the various groups can be observed (Figure 4.1)?. Figure 4.1 
showsawthategCatholicse.hadgethe most rapid drop in total 
fertility rates, from 4505 to 2568 children per 1000 women, 
a difference of 1938 children per 1000 women in ten years. A 
Similar downward trend in fertility rates among Catholic was 
observed by Balakrishnan, Ebanks and Grindstaff from the 
1971 census data. They concluded that this change was 
largely related to the radical decrease in fertility among 
French Canadian Catholic since 1960's. 

It can also be seen from Figure 4.1 that the total 
fertility rates of Jewish women dropped between 1951 and 
197 despite the fact that the fertility rates of other 
religious groups recovered slightly in 1961. This rise in 
fertility in the late fifties was primarily due to the 
making up of postponed births and marriages and early timing 
of births. The total fertility rate of Jewish women declined 
from 3216 children per 1000 women in 1951 to 1369 children 


per 1000 women in 1971, a decline of 57 per cent over a 


This figure is based on Table 4.2. 
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Total Fertility Rates for Selected Religious Groups, 
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period of twenty years. 


4.2 Estimates Of Age-Specific Fertility Rates And Total 
Fertility Rates For Selected Ethnic Groups 

Canada iS an ethnic mosaic where different ethnic 
groups are permitted to preserve their culture and 
traditions. Many researchers have exploited the ethnicity 
data from Canadian censuses to point out the differentials 
in fertility. Based on the former two sets of equations, 
age-Specific fertility rates and total fertility rates for 
various ethnic groups are generated in Tables 4.3 and 4.4. 
These rates are obtained by using ethnic group specific 
child-woman ratio and percent of the population aged 0-4 
years as predictors. 

Ethnicity iS a vague variable as it does not represent 
an individual's self-identif£ication» with a “particular 
eCulturalee GLOuUD. ss Ande the detinition of w ethnicity. Of sa 
Canadian resident does not indicate the generation to which 
that person belongs. In addition, it does not give any 
weightage to the ethnicity on the female's (mother's) side 
and to the possibility of miscegenation. The dimensions of 
acculturation and asSimilation are also ignored in the 
census definition. In spite of all these, researchers 
continue to identify fertility differentials among various 
ethnic groups. 

It can be seen from Tables 4.3 and 4.4 that in terms of 
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Estimated Age-Specific Fertility Rates and Total 
Fertility Rates for Selected Ethnic Groups Based 
on Child-Woman Ratio, Canada, 


Table 4.3 
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Table 4.3 (continued) 
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Estimated Age-Specific Fertility Rates and Total 
Fertility Rates for Selected Ethnic Groups 
Based on Percent Population Aged 0-4 
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Table 4.4 (continued) 
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Ethnic Age-Specific Fertility Rates 
Group, 
Year TFR 15-19 20-24 25-29 30-34 35-39 40-44 45-49 
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ordering is not the same in both tables. Broadly speaking, 
Indian and Inuit, Italian and Netherland people exhibit high 
fertility levels while Jewish, Ukrainian and Polish people 
are characterized by low fertility rates. The two census 
analytical studies also found that the Indian and Inuit 
women recorded the highest and the Jewish women the lowest 
fertility. Balakrishnan, Ebanks and Grindstaff concluded 
that the fertility of the Indian and Inuit was more than 
double that of the Jewish group. This phenomenon can also be 
detected in tables 4.3 and 4.4. 

In 1951, Indian and Inuit women were remarkably more 
fertile than women of other ethnic groups. On the other 
hand, Ukrainian women (Table 4.3) and Asian women (Table 
4,4) were the least fertile. The Asian people had very low 
fertility rate in 1951 because many of the small number of 
Asians in Canada were highly educated professionals. For the 
other low fertility groups, such as Jewish, Ukrainian, 
Polish and Italian, their ordering in terms of fertility was 
not very meaningful because they had very similar total 
fertility rates. 

In 1961, the highest fertility group was the Indian and 
Inuit while the group that had the lowest fertility rate was 
the Jew. It can be seen from Tables 4.3 and 4.4 that in the 
post-war baby boom years the Jewish people were still 
characterized by a low fertility level of having a _ total 
fertility rate of about two children while other ethnic 


groups had completed family size of three or more children. 
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The rank order of ethnic groups in terms of fertility 
did not manifest any drastic change in 1971. Indian and 
Inuit women still had the largest completed family size 
while Polish and Jewish people had the lowest. A point worth 
mentioning is the rapid decline of fertility rates among 
French women. Between 1961 and 1971, the total fertility 
rate of French ethnic group dropped by about two children. 
In the latter year, French fertility level was either very 
Simpiar toegon lowermthan the hiertalatyo bevelalo£uiBritish 
women. This convergence in fertility rates between the 
French and the British is also mentioned in the 1971 census 


analytical studies. 


4.3 Estimates Of Age-Specific And Total Fertility Rates For 
Mother Tongue Groups 

Mother tongue is considered by many demographers as_ an 
important variable to identify cultural groups. However, for 
a Canadian of second or higher order generation, his_ own 
mother tongue is uSually replaced by English because of the 
overpowering influence of the English language in Canada. 
This phenomenon is becoming more obvious in recent years 
because many new arrivals can speak and understand English 
fluently. In addition, for many mixed marriages, English is 
usually selected as the mother tongue for the children. 

Following the same procedures two sets of fertility 
estimates by mother tongue were generated based on _ the 


regression equations (Tables 4.5 and 4.6). Eight mother 
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tongue groups were selected initially but the percentage of 
0-4 children is so low in some groups that the estimated 
age-specific fertility rates and total fertility rates of 
Such groups are not meaningful. Therefore the following 
analysis will concentrate on only four mother tongue groups 
which are English, Italian, French and Indian and Inuit. 

It can be seen from the two tables that Italian had 
very low fertility in 1951. In view of the small number of 
cases, these estimates do not seem to be realistic. From 
then on, the total fertility rates are within reasonable 
limits as many Italians immigrated to Canada starting from 
LEEUS 

For al the three years, the Indian and Inuit 
population had the highest fertility rate, and the Italian 
Speaking group had the lowest fertility levels in 1951 and 
1961. French speaking women had the lowest fertility level 
in 1971. In 1951, French speaking population experienced 
higher fertility than the English speaking group which 
reflected the past high fertility performance of French 
people. Starting from 1961, French-speaking group had 
Similar but lower fertility than English-speaking group. In 
the 1971 census analytical study, Balakrishnan, Ebanks and 
Grindstaff also observed a rapid decline in fertility rates 
among young French-speaking women between the ages of 15 and 
34. They also found that their fertility was lower than that 
of the English-speaking women. The difference in fertility 


rates between =the = two groups “1S )larger in 1971 which is 
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Estimated Age-Specific Fertility Rates and Total Fertility 
Rates for Selected Mother Tongue Groups Based on 
Child-Woman Ratio, 
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Estimated Age-Specific Fertility Rates and Total Fertility 


Rates for Selected Mother Tongue Groups Based on Percent 
Population Aged 0-4 Years, Canada, 
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about 500 children per 1000 women. On the other hand, the 
difference in total fertility rates between people of 
British and French ethnic origin was about 172 children per 
1000 women. The difference between the two groups iS more 
pronounced by mother tongue than by ethnicity indicates that 
the drastic ‘decline Jin” fertility rates Wot Vthe French 
population is mainly attributable to the French-speaking 
group, who are mostly resided in Quebec. 

Between 1961e@and g0O7 ipemalimymother tongue “groups 
experienced a drop in their fertility rates but the French 
had the steepest decline (Figure 4.2)°*. The total fertility 
rate of French speaking women dropped from 4101 children per 
1000 women in 1961 to 2143 children per 1000 women in 1971, 
a decline of 48 per cent ina period of ten years. AS a 
result the total fertility rate of French speaking people 
was even lower than the Canadian average in 1971. Figure 4.2 
also shows that the Indian and Inuit had little variation in 
their fertility rates within the twenty years. Although the 
total fertility rates of other mother tongue groups were 
converging to the Canadian average in 1961 and 1971, the 
Indian's and Inuit's rates remained high as compared to 
those of Canada as a whole. 

From these results we see that fertility differentials 
exist among the various social groups in Canada. Overall, 
the differences among the various ethnic, religious and 


mother tongue groups seem to be narrowing. Since i961 the 


°This figure is based on Table 4.6 
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Figure 4.2 


Total Fertility Rates for Selected Mother Tongue 
Groups, Canada, 1951, 1961 and 1971 
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fertility rates of some of the high fertility groups (eg., 
Catholic, Mormon, French ethnic origin and French-speaking 
groups) are moving down to the national level. Yet, the 
fertility rates of some cultural and religious groups like 
the Indian and Inuit and the Jews are basically unchanged in 
the past twenty years. Therefore cultural variables do seem 


to be important for fertility analysis in Canada. 
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5. Age-Specific Fertility Rates in Newfoundland: Results 


From Model Fertility Tables 


Unlike other provinces in Canada, age-specific 
fertility rates for Newfoundland are not available because 
the birth data by age of mother are not collected as a part 
of the vital registration system. This makes fertility 
analysis difficult for Canada as a whole and for this 
province in particular. Crude birth rates and general 
fertility rates are the fertility indices that are readily 
calculated from vital statistics. In order to obtain more 
refined fertility measures, appropriate indirect estimation 
procedures have to be employed. One procedure is to apply 
model fertility tables to Newfoundland and generate the 
necessary estimates. 

In chapter three, two model fertility tables based on 
crude birth rate and general fertility rate were constructed 
uSing Canadian data between the years 1921 and 1979. These 
two sets of equations are utilized to estimate age-specific 
fertility rates and total fertility rates for Newfoundland 
in this chapter. An evaluation of the results is also done 
by comparing the estimated age-specific fertility rates and 
total fertility rates with those estimated from 
administration records by Statistics Canada (Perreault, 


George and Duclos, 1982). 
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5.1 Estimates Of Age-Specific Fertility Rates 

Estimated age-specific fertility rates and total 
fertility rates for Newfoundland of the census years’ from 
1921 to 1976 are shown in Tables 5.1 and 5.2 based on the 
two sets of equations. Table 5.2 does not include estimates 
Ore 19218" 1931" tand#v1941 *@because¥’ Newfoundland “was not 
included in the Canadian census prior to 1951. It is because 
Newfoundland had not joined the Confederation until 1949. 
Hence, general fertility rates for Newfoundland before 1951 
cannot be computed. Yet crude birth rates of the earlier 
years are available because the registration of vital events 
are the responsibility of the separeate provinces and 
territories. 

Results in Tables 5.1 and 5.2 are generated by feeding 
into the two sets of regression equations values of crude 
birth rates or general fertility rates for Newfoundland for 
selected years. Age-specific fertility rates for the age 
groups 15-19, 20-24, 40-44 and 45-49 are predicted from that 
of age groups 20-24, 25-29, 35-39 and 40-44 after the latter 
have been predicted from crude birth rates. The same 
procedures are employed to generate age-specific fertility 
rates for the age groups 15-19, 40-44 and 45-49 in Table 
5.2. On the whole, the values estimated by the latter set of 
equations are higher than those estimated by the first one, 
especially in the post-war baby boom years. However, the 
fertility rates in the two tables are becoming more similar 
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Table Sa 
Estimated Age-Specific Fertility Rates and Total 


Fertility Rates for Newfoundland Based 
on Crude Birth Rate, 1921-1976 
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Table 5&2 
Estimated Age-Specific Fertility Rates and Total 


Fertility Rates for Newfoundland Based 
on General Fertility Rate, 1951-1976 


1 ee ee eee eee ee) ee ee ee ee eee 
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Similar to the pattern of the age-specific fertility 
rates of Canada, the estimated values in the two tables 
exhibit the same inverted U-shaped pattern with the peaking 
Otererhilityaua tae >=2C meee DOLnatab les uitherem: saamshann 
increase in the age-specific fertility rates from ages 15-19 
to 20-24 then a steady decrease from the age group 30-34 
onwards. The fertility rates of the age groups 20-24 and 
25-29 are very Similar with an average difference of about 
Sixes pOolnts. 

Changes in fertility behaviour throughout the years can 
be observed in Figure 5.1. The age-specific fertility rates 
for all the age groups were moderately high in 1921; they 
dropped to a low level in 1931, the depression years; the 
rates reverted to high levels during the war and the post 
war years; and then they declined consistently after 1961. 

In order to examine the fertility) trends ein 
Newfoundland more closely, the total fertility rates derived 
by crude birth rates are compared with those of Canada as a 
whole and other Atlantic provinces (Table 5.3). This table 
is used instead of the one based on general fertility rates 
becaUsesuntonmation prior to 1951 can also, “be obtained by 
this table. Table 5.3 shows that the total fertility rates 
of Newfoundland were greater than those of Canada as a whole 
and of the other Atlantic provinces except in 1921 and 1931. 
Inei921) New Brunswick's ftotal°™irertility =rate was) higher 
than that of Newfoundland. Among the Atlantic provinces, 


Newfoundland had the lowest total fertility rate in 1931 
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Figure 5.1 


Age-Specific Fertility Rates for Newfoundland Based 
on Crude Birth Rate, 1921-1971 
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Crude Birth Rates and Total Fertility Rates for 
Newfoundland, Canada, Prince Edward Island, Nova 
Scotia and New Brunswick, 1921-1979 
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although it was still slightly larger than that of Canada as 
a whole. 

Table sss and ehiqures) 5.25 show, that ethroughcut the 
years, the maritime provinces have higher total fertility 
rates than those of Canada as a whole (with three 
exceptions). The total fertility rates of Newfoundland are 
consistently closer to Prince Edward Island than to other 
provinces. Since 1939, the crude birth rate of Newfoundland 
is among the highest within Canada. These may suggest that 
the maritime provinces have a slightly different pattern of 
fertility when compared with the other provinces in Canada. 
Therefore it may be worthwhile to examine the fertility 
behavior of the Atlantic provinces separately. In Appendix 
B, model fertility tables for the maritime provinces are 
constructed on the basis of the experience of the maritime 
provinces between the years 1921 and 1979. These model 
tables are utilized to estimate the fertility rates for 
Newfoundland. 

Similar to Canada, there has been a steady downward 
trend in Newfoundland's fertility rates starting from 1961. 
A similar trend can also be detected in the crude birth rate 
(Tape 65.3). The total fertility “rate of Newfoundland 
declined from 5009 in 1961 to 2393 in 1979, a decline of 52 
per cent over a period of eighteen years. During the same 
period, Canada's rate declined by 54 per cent. Therefore, 
Newfoundland's fertility decline is similar to that of 


Canada in this span of time. 
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Figure 5.2 
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Total Fertility Rates for Canada, Newfoundland, Prince 


Edward Island, New Brunswick and Nova Scotia, 
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Total Fertility Rates 
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Year 


1921-1971 


Canada 
Newfoundland 
Prince Edward 
Island 


Nova Scotia 


New Brunswick 


Source: Statistics Canada (formerly Dominion Bureau 
Of statistics), Vital statistics, 1921-1971. 
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A convergence of Newfoundland's fertility rates to the 
Mational level can also be observed in Table 5.3. In 1961, 
the difference in total fertility rate between Canada and 
Newfoundland was 1.2 children while it was 0.6 in 1979. This 
rapid convergence between the national and the _ provincial 
fertility rates can also be detected in the crude birth 
rates. A difference in the crude birth rates of 8 points 
between Canada and Newfoundland in 1961 has dropped to 2.2 


pointstin 1979, 


5.2 Comparison With Statistics Canada's Study 

In view of the ever present footnote noting that 
fener ulacy rates are not available for Newfoundland, 
Statistics Canada (Perreault, George and Duclos, 1982) used 
administrative records to eStimate fertility rates for 
Newfoundland, 1966 to 1979. The data were derived from _ the 
province's hospital morbidity file, which contained 
"information on the number of deliveries by province of 
residence and age of mother at the time of delivery." After 
evaluating the data by comparing it with registered births, 
Perreault, George and Duclos concluded that the coverage of 
the data on births based on hospital records were complete. 

The fertility rates were generated by using the 
distributions of deliveries by age of mother. However minor 
adjustments were required because the total number of 
deliveries based on the administrative records did not 


correspond with the registered number of births from vital 
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Statistics. The adjustments were made by "multiplying the 
age-specific deliveries for each year by the corresponding 
ratio of the total registered births to the total deliveries 
according to the hospital Recordsem The adjusted 
age-specific births for each year were then divided by the 
corresponding mid-year female population to produce the 
age-specific fertility rates for the ages 15 to 49. The 
total fertility rates and mean age of fertility are also 
presented in the Perreault-George-Duclos paper. 

In order to evaluate fertility rates estimated by the 
two model tables in the previous section, total fertility 
rates derived from crude birth rates are compared with those 
calculated from administrative records. It can be seen from 
Table 5.4 that the ratios of the two total fertility rates 
are close to unity between the years 1968 and _ 1973 
inclusively. Within the fourteen years, the two series of 
data indicate the same yearly fertility fluctuations except 
DOme Ci meotancinget COM mthe matters shal tamonreen| Ov 0 Se uthe 
difference between the two rates seems to increase. This is 
because Newfoundland is undergoing a more rapid decline in 
fertility than is indicated bygecuudes (birth srates. 
Consequently the age-specific fertiltiy rates generated from 
crude birth rates tend to overestimate the fertility levels 
especially for the age groups 25-29 and over. 

The estimated values from Statistics Canada indicate a 
younger age pattern of childbearing in Newfoundland than in 


the other maritime provinces. The peak age of fertility is 
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Table 5.4 


Estimated Total Fertility Rates for Newfoundland 
Based on Crude Birth Rate and Administrative 
Datay i h96e6stae1979 


Estimated TFR Based On 


Year CBR Admin. Data Column (2) /Column (3) 
G1?) (29 Ga) (4) 
1966 4.12 4.55 O905 
1967 a. 67 3.98 0.922 
1968 3.01 3260 0.950 
1969 3.461 3.68 0.981 
1970 Sea 3246 0.997 
1971 3.48 3.40 1.024 
1972 3.43 SO 1.049 
1973 S06 Spel 0.990 
1974 2.95 ZrO", PS ROS) 
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at the 20-24 age group in Newfoundland rather than the 25-29 
age group as in the other Atlantic provinces. This younger 
age pattern of childbearing is not reflected in the values 
estimated by the model tables as among the provinces in 
Canada only Saskatchewan has similar age pattern of 
fertility as Newfoundland. The administrative records, 
however, are unpublished and not readily available. 
Therefore the construction of model tables to derive the 
fertility rates for Newfoundland is useful even though there 
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6. Pearsonian Type I Curve And Its Potential As A Model 


In this chapter another mathematical model, namely the 
Pearsonian Type I curve will be examined as a means of 
graduation of age-specific fertility rates. In the first 
section, data source and methodology for generating the 
Parameters of the model are discussed. Section two deals 
with the empirical verification of the curve as a means of 
graduation and its potential as a model. Then the Pearsonian 
Type I curve's potentials for birth projections are 


described in the final section. 


6.1 Data Source and Methodology 

It was mentioned elsewhere in the thesis that Mitra and 
Romaniuk (1973) have utilized Canadian data on fertility by 
Single years of age from 1926 to 1969 to derive the 
Parameters of the Type I curve. Age-Specific fertility rates 
for Canada from 1970 to 1979 taken from the births section 
of vital statistics are utilized in this study. 

With the origin at the mode, the equation of the Type I 


curve iS: 


m, Mm, 
7S WG! © x/a,) (1 - x/a,) C1) 
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Also, 


m,/a, = m,/a5 (2) 


ine tormula “(1); “yo “is*thegmodal fertility rate, ewhich in 
human populations occurs between 20 and 30 years of age. The 
constants a, and az, jointly determine the reproductive 
interval and m, and mz determine the shape of the fertility 
curve. When m, and m2 are approximately equal, the curve 
approaches a normal distribution, and it is positively 
skewed when m, < m2. 

The selection of a particular curve from the whole 
System of Pearsonian curves is based on the value of a 


criterion called k, given by: 


2 
B,(B, + 3) 
4(2B, - 3B, = 6) (4B, - 3B,) 


Pearson recommends that the Type I curve should be used when 
k has a negative value. It can be seen in Table 6.1 that for 
Canada from 1970 to 1979 k has a negative value, and 
therefore it is appropriate to use the Type I curve. 

In order to determine the relative distribution of 
fertility by age by means of the Pearsonian Type I curve, 
values for the constants a;, a2, mM; and mz are needed. The 
most commonly used procedure is the method of moments. In 
the Elderton (1930) procedure, the constants are calculated 
from the first four moments of the frequency distribution, 


that is, from the mean, variance, measures of skewness and 
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Table 6.1 


Parameters Of Canadian Fertility Distribution 
By Five Year Age Group, 
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kurtosis. Recently, Mitra (1967) has developed a procedure 
that utilizes only the first two moments of the observed 
distribution and the sum total of the age-specific fertility 
rates to estimate the four parameters. But this procedure 
assumes a fixed age interval of fertility. This assumption 
is realistic as children are rarely born before and after 
certain ages of the mother. For all practical purposes, the 


range of fertile ages may be taken as 15-50 years. Thus, 


a, + )85)=) 50 —- 15.= 35°. (3) 


With equations (2) and (3)) “the = required =number “of 
independent parameters is reduced to two, and the’ solutions 


are obtained from the following equations: 


U,"(a, + a, - Uy") 


m4 + Ms = Cn ee 3 (4) 
Pe 
and 
m, +m, + 2 
m, = ——__+—- 0,'- 1, (5) 
a4 + ao 

then 

mM, = (m, + ms) enue (6) 


bomequations (4)eanda(5) pau,l’arepresents sathea means counted 
Witheethe Starting, pointi,at age Logandeu: pRiheyvanizance. 
Furthermore, equations (2) and (3) can be used to determine 
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also equals to 
m +M, Mm, + Mm, 


a4 + Bo 35 


Then, 


and 


Aas = 35 - a, 


Finally, the expected value of the age-specific fertility 
rate for any age group can be obtained through incomplete 
Beta function. 

The reduction in the number of moments may entail some 
loss in the goodness of fit, however, it presents some 
definite analytical and operational advantages. The use of a 
less sophisticated graduation formula means a_ significant 
reduction in computation. In the original formula of the 
Type I curve, there are several parameters therefore it is 
extremely difficult to relate, for example, the effect of a 
reduction in the total fertility rate on the modal age, the 


fertile:: agé.. Span, etc. The restriction on the fertility 
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interval makes the interpretation of the remaining 
parameters relatively simple and perhaps more meaningful. 

Mitra and Romaniuk (1973) further simplified the 
procedure for calculating the constants by using, the “farst 
moment of the distribution, the mean and the mode. This 
method, however, is appropriate only when the age-specific 
fertility rates are available by single year. 

In this study, Mitra's procedure is used to derive the 
constants in the equation off the Types, 1e7curveggas 
age-specific fertility rates are available by five year age 
groups only. The constants are also derived by the method of 
the four moments for the purpose of comparison. AS _ grouped 
data are used to calculate the moments, Sheppard's 
corrections are used to correct any distortion introduced by 
the approximation that the frequencies are assumed to be 


concentrated at the mid-points of the intervals*. 


6.2 Empirical Verifications Of The Model 

In order to decide on the suitability of the Pearsonian 
Type I curve as a means of graduation of age-specific 
fertility rates, the model has to be submitted to some 
empirical tests. Since the main concern is with the model's 
potent ialeetorebirth projections, «thatmis ea the annual number 
Cfebirtnsvateuany year, this variable sis employed saingche 
empitical tests. To calculate the number of births in any 
given year, one merely multiplies the number of women at 
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*Refer to Appendix C for the estimates of parameters without 
Sheppard's corrections. 
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Model's Output Obtained by Elderton's 
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Procedure for Canada, 1970-1979 

Derived Actual 

Number Number Ratio 

OL BLrens Qn bincns of 
Year ay ao m4 mo B Be B/B' 
1970 8.68 930.86 "1,42 5266 ~3709856 371,988 059969 
1971 22336 532.26 9 tees 6Ui2> 3567346 $62,187 “UG98s6 
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B97 fe (S23 44028 (4588 43677 3587652 361,400 079924 
1978 914.85 46234 55.96 08260 3557758 3587652 ° °0,9994 
1979 15.29 623.522 6.2% DIST” 3637428 366,064 0.9928 
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Procedure for Canada, 1970-1979 

Derived Actual 

Number Number Ratio 

OF BirthseOf Birthse. OF 
Year aq ao M4 Mo B Be B/B' 
O970n810.030e24787  sim52n08'.74 375,540 S7an988 0095 
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each age by the fertility rate of the corresponding age, and 
then sums the products which are obtained. Thus the annual 
number of births for the period 1970-1979 are generated from 
the model and compared with the actual number of births for 
the same period. 

Table 6.2 shows the ratios of derived number of births 
obtained from Elderton's procedure to actual number of 
births. Eldertion's method can be set as a Standard against 
which estimates obtained by other methods can be compared 
because the closeness of fit improves as the number of 
moments used is increased. Table 6.3 shows the ratios of 
derived births obtained from Mitra's procedure to the actual 
number. 

It can be seen from Table 6.2 and 6.3 that the ratios 
of derived to actual number of births are close to unity and 
the values are very Similar in the two tables. This shows 
that the reduction in the number of moments does not entail 
auedreats loss in the goodness of fit. In Table 6.35 the 
deviations are mostly around one per cent, only three of 
them are over two per cent. The close resemblance of the 
derived to actual number of births indicates that the 
age-specific fertility rates generated from the model are 
elose to thewactual=fertility rates 

In order to obtain some indication of the differences 
between the derived age-specific fertility rates and the 
observed ones, age-specific fertility rates generated by 


Mitra's procedure is plotted against the observed ones for 
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Figure 6.1 


Derived and Observed Age-Specific Fertility 
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Figure 6.2 


Derived and Observed Age-Specific Fertility 
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Figure 6.3 


Derived and Observed Age-Specific Fertility 


Rates for Canada, 1979 
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ehesyears) 19719 1976nanded Sho itrsgqures 6.1 tov6es) 7 elt “can 
be seen from the three figures that the derived and observed 
age-specific fertility rates are of the same pattern with a 
lowemvalue=) tor) thes @i5=19eeagesgqroup, rises@rapidlyato the 
20=24—aqge+gqroup;—reaches—a-=-maximnum—at—25-29+—-and—then 
declines steadily thereafter. 

On the whole, the differences between the derived and 
observed values are not large, the average difference is 
about 4.07 points. Among the seven age groups, the largest 
deviation is obtained at the 25-29 age group. Throughout the 
period under consideration, the model tends to 
under-estimate the fertility rates for the 25-29 age group 
byBADOULNGeGmtOmll ie pOlnts. 

The traditional approach of measuring goodness of fit 
is to calculate x?, the magnitude of which depends in part 
upon the relative difference between the observed and 
graduated values. The fit is good when the observed values 
are within random fluctuations of the expected values and 
fhe computed  x*-value isirelatively (small, sythaty eis; less 
than the critical value of x? for the appropriate degrees of 
Greedom. Thus, a x” 1S computed fornveachvyear from) 71970) ito 
1979, with the recorded age-specific fertility rates 
correspond to the observed values and those derived from 
Mitra's procedure the expected values (Table 6.4). 
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Table 6.4 


Calculated x?-values for the Age-Specific 
Fertility Rates, Canada, 1970-1979 


Year Xe DF Remarks 

1970 12.5886 é Significant 

1971 6.9414 4 NOtBSTGn tia cae 
19:72 20090 4 not significant 
1973 By Cae5Or | 4 not significant 
1974 Sh AO) 4 NOtest Gnwtucant 
1975 Sin a 4 NOCMSTON UEC ant 
1976 AOU D2 4 not significant 
O77, teh s SMe) 4 not significant 
1978 SmOSibS 4 NOtwsi dnificant 
1979 Slee s) 4 not. SiqniLicant 
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9.4877°. Since the calculated values of x? are all less than 
thevecritical.®valuej}, excéptetfor 1970,4it cantbemeoncTuded 
that the differences between the observed and the expected 
values in nine of the ten year can be attributed to sampling 
fluctuations. As there is no evidence against the null 
hypothesis, we conclude that the model is appropriate to be 
used®as aOfgraduation |YformulaMiforecage<specific Miertibity 


rates. 


6.3 Potential As A Model 

The results of the tests presented in the above section 
lead to the conclusion that Pearsonian Type I curve can be 
USEGOVtTO, graduate fertvlity’@ratessatintethisisSectaony the 
possibility of developing the Type I curve into a model for 
estimating age-specific fertility rates for Canada will be 
discussed. To accomplish this task, the four parameters of 
the equation, namely a,, a2, m, and m,, are assigned to 
specific values, while the total fertility rate is needed 
for the year that age-specific fertility rates will be 
estimated. With the parameters of the equation being fixed 
and a Specific#stotalTnafertilityncrateptwthe tvaltesivot 
age-specific fertility rates for the corresponding year can 
be obtained through incomplete Beta function. 

It can be seen from Table 6.3 that the values of a, are 


veryiSimilar withinSthe ten years. Thishishalsortruehifonothe 


>The degress of freedom is computed as (n-1-p) where n 
stands for the number of categories, and p stands for the 
number of parameters estimated. 
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values -of a,;, m;, “and@’manbeThesvalues of a,eare centered 
around 10 e24.84fonsatipeneehonem,eands4.Gwaetor ims. These 
indicate that a certain value of the four parameters, such 
as the average value of the ten years, can be used to 
approximate the parameters for any specific year. The 
average value of a, for the ten years, 1970-1979 is 10.147, 
Pato a5 el Or Gras el. oO L0me fOremm kanes OOo mL Onem eet nus ta 
fertility model for Canada based on the Pearsonian Type I 
curve can be generated using the above values for the four 
parameters. This model can be used to estimate age-specific 
fertility rates for Canada in future years assuming that the 
Beare yepaltern@eotmrhe 6197 0tsmewill) ‘continue sto. exist, 
Moreover, it can be used to estimate fertility rates for 
those years that have fertility pattern similar to the 
U970 4S% 

Based on the model, age-specific fertility rates for 
Canada for the years 1980 and 1981 are generated and 
compared to the actual values (Table 6.5). The results in 
Table 6.5 show that the derived and observed values are 
quite close to each other expecially for the age groups 
30-34, 40-44 and 45-49. The differences between the derived 
and sactualevalues range from 0. 1 = 3togei6Ge points), Sand= ithe 
average difference of the two years is 4.8 points. 

Among the seven age groups, the largest deviation is 
obtained at the 25-29 age group. For both years, the model 
tends to under-estimate the fertility rates for this 


particular age group. This problem is also encountered in 


vay 


bersrnes 218 
eee? 1m 168 
doug ,enetenéisq: 7 
6? bee sd a 
on? 8 .3e3Y sito | 
SR Or . we ever =ocet ene adn 08m $0 
6 2udT . 5m 103 a8. 3 Beem QR) O1R.! eam 3 
I sqv? -qebnoeras® Vif bial ieee aa 
myo% sdj 30} asuiéyv aod on} Bila: Sederemeg oc ae 
insqe~sps. siseqtipe o4 baas 26 fea totem ete pt tai 
‘sn? tsd2 parmeses eveey. siurw3 ‘ni bene? 10t gota. yttl a. 
jjnixe ot». guahsiaes PElecettret peat 
voi cots? yyilit1e2 edamiies of Seew oe nap dé srsvenneK 
sd? di -rgfinke n@adved.> ye ikitvety: eyed ‘yeti axesy seods 
| ; eee ee eetOrer 
Jol eter yrilises S¢Pioege-ege: . seein Ra 
bn6 beastehse ‘su6 1800 "bas ORR atney 98a rot aba _ 
af asluder edt eve ekest) saaa bey ‘uitoaids of bexegmas! = 
g16- 2suiay Reyssedo baa ‘Sent aabi o83 edz. wore, 2.2, | ae "a 
aquors’ spe sf? xo vitsioeges nodto Adee oF 4 ofs sziv 
beviteb sd nsevtad aeoneieiMb, sd? 28-20 fie bb-O8 908) 
edt One eiatog @! 99 bse actnapveaiaaas | 
.2gnbog Bib at axa awd sd2 to 0: 
i noiseivel. Jasorel ana eee ” 
Labom ofd ,emsey Kod Get 
girls - 102 @ede: yaiils 
ni Rexeaitesas oats et mat 


we) _ d 


an ie 


111 


Table 6.5 


Derived and Observed Age-Specific Fertility 
Rates for Canada, 1980, 1981 


VSS 


1980 1981 
Age Group Derived Observed Derived Observed 
(S419 S16 27.6 SOs 26.4 
20-24 LOG. o LOGr4 104.3 SA Sn 1 
25229 AS 129.4 Oe) 1267.9 
30-34 68.7 Goa 67.0 6g..0 
S059 24.4 19.4 230 19.4 
40-44 she 3) is Bac Sha” 


45-49 Ot Orez Ral Qi 
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the previous section when the parameters are generated from 
the first two moments of the observed distribution. 

As the preliminary estimates of the total population of 
Canada by age groups for 1980 is available, total number of 
births can be computed. The derived number of births is 
367,416 while the actual number is 370,709. Therefore the 
ratio of derived to actual number of births is 0.9911. In 
general the model can be used to estimate age-specific 
fertility rates for Canada when only the total fertility 


rate is known, or conjectured. 


6.4 Potentials For Birth Projections 

In the preceding section, the Pearsonian Type I curve 
has been examined aS a device for the graduation of 
age-specific fertility rates. In this section, an attempt 
will be made to expand its application to the field of 
projections. Conventionally, birth projection is obtained by 
directly projecting age-specific fertility rates. Using the 
Pearsonian Type I curve, projection of births can be derived 
from only three relatively simple fertility measures, 
namely, total fertility rate, mean age of fertility and 
YVariancetliof bheledistributions of aagesspecafiiec niertylaty 
Laces. 

The procedure of utilizing the model to do projection 
is: first, obtain the three parameters required for the 
model slesettotal@efertility rate, avenage ageaofefertrlity 


and variance of the distribution based on Specific 
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assumptions. The second step is to generate the age-specific 
fertility rates from the above three parameters. The final 
step is to calculate the number of births in any projected 
year which is done by merely multiplying the number of women 
at each age by the fertility rate of the corresponding age 
and then summing the products which are obtained. As for the 
number of women, it is provided independently by applying 
projected survival ratios to an initial population of women 
by age. 

In order to perform empirical tests on the model as a 
device for birth projections, the number of births derived 
from the model for Canada is compared with those obtained by 
the conventional procedure of directly projecting 
age-specific fertility rates. These projections are based on 
three fertility assumptions, representing high, medium and 
low alternatives. The medium series assumes a continuation 
Ofetnemtctal Lert el vty “rates of, 197 67a9 I eesr tchimdrnen sper 
woman; the high series assumes a rise in the rate to 2.55 
children per woman; and the low series a decline to 1.66 
children per woman. The initial population is. being 
MDEogecteduron a meriod of 925) fvearsye Cromemlo765etoO = 200N— 
During this period, migration is assumed to be negligible 
and mortality levels remain unchanged. 

The results of the tests are shown in Table 6.6. It can 
be seen that, on the whole, the values derived from the 
model almost coincide with the values obtained by the 


conventional procedure. All the deviations are less than one 
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Table 6.6 


Ratio of the Number of Births derived by the Model 
to the Number of Births Obtained by Conventional 
Projections, Canada, 1981-2001 


Year Low Series Medium Series High Series 
1981-1986 170021 029973 1.0069 
$986-1991 0.9986 120003 00.13 
$990=1996 089970 10. O27 009996 


199652001 0.9984 120635 130022 
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per cent and of the twelve deviations, only one is larger 
than 0.5 per cent. 

The results of the tests lead to the conclusion that 
fertility projections can be performed by the model as 
accurately as by directly projecting age-specific fertility 
rates. 

The conventional method involves projecting each of the 
seven age-specific fertility rates to obtain population 
pojections by five year age groups, however, the model 
utilizes only three parameters. This constitutes an 
important operational advantage of the model. Moreover, the 
use of three Simple and demographically significant 
parameters offers more analytical advantages’ than the 
conventional method. Since an age-specific fertility rate 
has little meaning in itself, it is difficult to relate it 
to those factors which determine a woman's actual 
reproductive behaviour. Therefore projections which are made 
in terms of period age-specific fertility rates are mostly 
based on vague assumptions about future trends in fertility. 

In contrast to the conventional method, the model has 
inherent analytical properties because assumptions about 
future fertility are formulated Sim: terms tot sthreetparameters 
that are amenable to in-depth analysis and meaningful 
demographic interpretation. Among the three parameters, the 
total fertility rate is particularly suitable for in-depth 
analysis. By making assumptions about future fertility in 


terms of total fertility rate, the cohort approach can be 
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employed to explain variations in total fertility rate by 
referring to changes in family size and changes in the 
ErmNing gore births of Successive cohorts of women. 
Furthermore, assumptions about future fertility trends can 
be formulated upon parity distribution data and information 
from surveys about intended family size. 

Assumptions about the other two parameters, mean and 
variance of the distribution of fertility rates are easier 
toetormulate ithan’ period total’ fertivlity) rate. indications 
of future trends in the mean and variance can be obtained by 
examining within a period and/or by examining cohorts of 
women by Such variables as age at marriage, parity 
distribution and child-spacing patterns. In addition: 
countries with high voluntary fertility control tend to have 
a smaller range of effective fertile period. This is due to 
the Lace Ghat under planned fertility conditions, 
pregnancies do not ordinarily take place at very early or 
very late fertile ages, therefore the distributions of 
age-specific fertility rates are expected to have smaller 
variances. 

The above illustraions only show the potentials of the 
model for more in-depth analysis in fertility projections. 
This approach begins with three simple and demographically 
meaningful parameters, total fertility rate, mean age and 
variance of the distribution, then proceeds to examine the 
immediate and then the more remote variables that influence 


these parameters. The ultimate goal of the approach is to 
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incorporate the three parameters into a more complete 


socio-economic model. 
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7. Application of Pearsonian Type I Curve for Graduation and 


for Birth Projections: Quebec 


In the preceding chapter, Pearsonian Type I curve has 
been examined as a device for the graduation of age-specific 
fertility _-rates._for —_Canada,._1970.—to.1979..Moreover,—the 
model's potential for birth projections has also been 
discussed. In this chapter, the model will be applied to 
Quebec fertility data from 1970 to 1979 to reproduce 
age-specific fertility rates and to perftorme, Darin 
projections. Quebec is selected because it has gone through 
Substantial social and economic changes such as the radical 


decline in fertility during the 70s. 


7.1 Data and Application of the Model as a Graduation Device 

The data used for estimating the parameters of the 
model are age-specific fertility rates for Quebec from 1970 
to 1979. Following the procedures outlined in the last 
chapter, the constants in the equation are derived by 
Mitra's procedure and by the method of the first four 
moments. 

Before calculating the constants of the equation, the k 
criterion has to be computed for the selection of the 
appropriate form of the Pearsonmian curve esltm can ebemyseen 
from Table 7.1 that for Quebec «from 1970 °to 1979, kehas <a 


negative value, leading to the selection of Type I curve. In 
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Parameters of Quebec Fertility Distribution 


Table 7.1 
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by Five Year Age Group, 1970-1979 
Measure Measure 
of of 
Mean Skewness Kurtosis Criterion 
Veaqnwe FER Age Variance By Bo 
197 0* 2497 46828800 32.64 OR 309 870 =Oceis 
1971 #18788 27293 31.49 0.300 927 R238 
$97 2°OR 7299007 289 29.68 0% 282 049 -0.304 
1S PH 6SSSO2 7.72 28.06 0.274 087 =0.340 
1997 4-4 657860 7.63 216% 28 081252 165 -0 4972 
1975 87539427448 Zon og OM2 5S 279 ie O06 
199 GF = 774 4295 34 25 017 On 07 Me =0). 51.6 
1977 27559227 236 24.34 0.4178 126 — ON49'5 
1976" = VO90'® 25/837 28 ov OR AB / ; 209 Tel. 025 
1979 1748 27.40 22:00 0.146 130 -0.638 
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comparison to Canada during the same period, Quebec has a 
relatively older’! means ,agestofnefertilityrtands a smaller 
Variance for the distribution of fertility rates. These 
indicate that the degree of fertility control is higher in 
Quebec than in Canada which can also be observed in the 
total fentility wates.eLlt is worthwhile to mention hereythat 
the extent. _of fertility..control_can—alter—the—shape—of—the 
fertility curve. 

Tables 742 ¢iand | #43 show the) model's foutput andthe 
derived number of births obtained by the two procedures. It 
Cams bey seen gcthat Mitra's) | procediireiSitendsi4 to? slightly 
over-estimate the annual number of births in 1971, 1972, 
1973 and 1977. In Table 7.3 eight out ten of the deviations 
are either less than or around one per cent. 

In both tables, the ratio of derived to actual number 
of births is relatively low in 1974. This is also the year 
that has the lowest total fertility rates within the ten 
years. The relatively low ratio may be associated with the 
distortions in the distributions of the age-specific 
femk:ility rates which are brought about by the effect of 
Perurlaity COnunol, In order te: PVerify @enis, point, 
age-specific fertility rates derived by the model is plotted 
against the observed rates for 1974 in addition to 1971, 
tod Oe andl 9 ).9. 

Figure 7.2 indicates that) the) derived and observed 
age-specific fertility rates are very Similar, there is no 


indication of “any distortions or = irregularities) in the 
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Table 7.2 


Model's Output Obtained by Elderton's 


tak 


Procedure for Quebec, 1970-1979 

Derived Actual 

Number Number Ratio 

Of Births Of Births of 
Year ay ao M4 Mo B B' B/B' 
1970 8.24 29.28 es) 4.60 92,394 STI oe .0069 
1971 8294 shehi 1.64 S869 sys de tek! 89,210 5993G 
972° 10.60 37.84 2966 9,49 83,491 83,603 so 98 0 
19S 7 itS06 40.260 BSIG £17959 85,650 847057 29952 
1974" 12570 52.99 4984 320410 85,249 89,364 ~9540 
1975 15.86" 98.82 des O50 97 | 93,434 oS, 097 79983 
W976" 14.54 “6h.3i 6768 Pe2ore 17 96,265 96,342 esis | oh 
AP 215.52) 625% keene B27a55 967990 357690 .0136 
17S Rha Sh VWIG.6S P1324" BLPS62 94,703 94,860 II92H 
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Procedure for Quebec, 1970-1979 
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fertility rates. Therefore the large deviation is not due to 
a result of the internal defect of the model. Checking at 
the vital statistics of 1974 and 1979, we find that there is 
a discrepancy in the tables that record the number of live 
births) In) 91974, the recorded. number | isee5,627, 8 but.in 
Subsequent years, the number of live births is 89,364. The 
change was made because Statistics Canada tried to adjust 
for the undercount of births in 1974, however, the recorded 
age-specific fertility and total fertility rates for 1974 
corresponad to the unadjusted figure, that is G5,.627. 
Subsequently, the ratio of derived to actual number of 
births (85,649/85,627) is 1.0003 rather than 0.9584. 

Eigures 7.i gto 47.4 indicate that the derived and 
observed age-specific fertility rates follow the same 
pattern and the values are Similar. The figures also show 
that the largest deviation between the derived and observed 
rates happen at the 25-29 age group. The model tends to 
under-estimate the fertility rates for this age group quite 
Substantially, with an average ‘of ‘10.6 ~points. Yet the 
average deviations between the derived and observed rates of 
thes wemainang Six age groups 1Issabeut 3.5 points. A x* “test 
is done for every year with the recorded age-specific 
fertility rates correspond to the observed values and those 
derived from Mitra's procedure the expected values (Table 
7.4). For each year, there are (4 “degrees (ot » freedom 
associated with the statistic and with the level of 


Siqniticance sete at .).05, the criticaljvalue of x= is 9.43977" 
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Derived and Observed Age-Specific Fertility 


Rates for Quebec, 1971 
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Figure 7.2 


Derived and Observed Age-Specific Fertility 


Rates for Quebec, 1974 
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Derived and Observed Age-Specific Fertility 
Rates for Quebec, 1976 
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Figure 7.4 


Ede) 


Derived and Observed Age-Specific Fertility 
Rates for Quebec, 1979 
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ft can be seen from Table #@.4ithatethe calculated x* for the 
years 197 36¢fon 979ee sinclusivyelvyer ase palleelessimthan the 
Gritical value. Yet; the xX*-values of the first three years 
exceed the critical value and it ais concluded that “the 
differences between the observed and expected values are too 
great to be explained by sampling fluctuations. 

There are substantial changes in the age-specific 
fertility rates within these years because Quebec started 
its rapid fertility decline in late sixties. The model 
markedly over-estimates the age-Specific fertility rates for 
the 15-19 age group and under-estimates the fertility rates 
for the 40-44 and 45-49 age groups for the years 1970, 1971 
and 1972. Therefore, during this transitional period, the 
fertility rates are quite unpredictable by the model. On the 
whole, the model performs satisfactorily as a graduation 
device for reproducing age-Specific fertility rates even 
though Quebec has gone through notable changes in fertility 


rates. 


7.2 Birth Projections 

In this section, the model is extended to the field of 
Prosecution. slit) mis §used = Co predictetucune ier tulitysunder 
three assumptions representing low, medium and high 
alternatives. The medium series assumes a continuation of 
themvotaltertiluty of Quebec Ine 197 Gyethaiomie v7 coMiaren 
per woman; the low series assumes a drop in the total 


fertility rate to 1.66 children per woman; and the high 


is 
ed? sod *% 
ed? nad aeol 1 


‘eat Jers pebulanenl ia at Sas 


.enotjsuroul2 pnifqmse yd bentsiqxe ed oF cae = . 
sitinege-sps eddy nt eepasda isiinstedve e138 ezedT : 
heitete sadeul saveped —RIsey bic cecilia bitin + 7 : 
isbom sdf .eeigxie sisf ni enliosb qoilisie? ‘piqet a9 TP 
102 ests: ysilitie? oflissqe-sge edi astamitee-iavo yibedrsm _ 
geste! Yitlisvet ef? estamitee-xesbau Bas quoip eps erat. edd a 
rver over aaa siz roi equozp sps @8-c) bre ba~08 eas 107 _ 
eft ,boineq Jenolyignexs eins paiawb (,S10le19dT “ster prs 
ef¢ nO .isbom ens yd eldes 2ibeugets sttup 915 wails yiilisie | 
neitsubstp s es ylixodeshaitee amwetisq tsbom sd3 (,siodw | 


navo esis2 ysilisae?  siifoeqs- oniouborgss 10% spiveb 
ysilitze? ni seonada efdazon fig snop esd >edeu9 deuors 
- 
, 2001 . 


7 

encitostord dizia S.° 
to bisit sf3 of bebnetxs af Lebom adz .noistose ‘pint oi 
rsbau ytiligziel suetul doibs3q od Beau e2t I ‘noi szetor 
fpid bas ne tem wot = | enoiiqnuess, esint 
30 neiteunksaes & eaiuee Se eit .vevitenietis . 
agublirio TT.1 ef sada ,av@r mt SetleuO to ytilizie3 Istos sfx 
[stot ers ni qoub 5s asmuens. wobyee wol sf3 imamow eq 
dpik dt Bae. ynemew aq suspatite 22. 03 eta yarttsie® | 


‘a 


= a 


Year 


1970 
1973 
fore 
i973 
1974 
$375 
tI76 
hIZD 
175 
19829 


Table 7.4 


Calculated x’?-values for the Age-Specific 
1970-1979 


Fertility Rates, Quebec, 
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Tapre@? .5 
Ratio of the Number of Births Derived by the Model 
to the Number of Births Obtained by Conventional 
Projections for Quebec, 1981-2001 
sere On SS eee 66 be Reg Tor bie And “mortars ty levels 
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Series a rise ‘to 82 555M@M@ehyldrenS@perVewoman. The initial 
population is Quebec population in 1976 and is to be 
projected to 2001, a period of 25 years. During this period, 
migration is assumed to be negligible and mortality levels 
unchanged. 

The number of births derived from the model for Quebec 
is then compared with those obtained by the conventional 
method of directly projecting age-specific fertility rates. 
The ratios are shown in Table 7.5. It can be observed that 
the values derived from the model almost coincide with the 
values obtained by the conventional procedure. There are two 
cases where the number of births generated by the two 
methods are the same, and all the other ratios are less than 
one per cent. This leads to the conclusion that fertility 
projections can be done by the model as accurately as _ by 


directly projecting age-specific fertility rates. 
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8. Summary and Conclusion 


We summarize the major findings of this study and make 


recommendations for further investigation in the further. 


8.1 Major Findings 

Aggregates fertidutyepan a-country,differs according to 
ethnicity, wreligion).» occupation, ..education, income and 
residence. The aim of this study is to investigate fertility 
patterns in Canada. 

In the first half of the thesis, four model fertility 
tables for Canada are developed in order to estimate the 
age-specific fertility rates for major ethnic, religious and 
linguistic groups in Canada and for Newfoundland in past 
years. The data used for generating the model tables have 
been taken from the births section of vital statistics 
publmshedgebyeeStatisties | j)Canada,,~,and. the 91921 to. 1976 
censuses. Information on the age-specific fertility rates of 
all the provinces in Canada (except Newfoundland) from 1921 
to 1979 were utilized. Linear regression was used to obtain 
age-specific fertility rates from crude birth rate, general 
fertility rate, child-woman ratio or percent population aged 
0-4 years. 

The theoretical rationale underlying the model 
ferthne tyeo table] technique, is,bhe pensistent regularities of 


the relationships of age-specific fertility rates with the 
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general indicators of fertility. The model tables summarize 
the identified regularities. Moreover, if the correlations 
between the different measures of fertility are high, then 
any given measure can be used to develop the other measures. 

The correlations of age-specific fertility rates and 
the indices were generally high except for the first age 
group (15-19) and the last two age groups (40-44, 45-49). 
The correlation between the age-specific rate and crude 
birth rate was also low for the 20-24 age group. Since crude 
birth rate, general fertility rate, child-woman ratio and 
percent of the population aged 0-4 years performed 
reasonably well as predictors of age-specific fertility 
rates, regression analysis was applied. Simple linear 
regression was employed with the dependent variable being 
one of the four indices and the independent variable being 
one of the seven age-specific fertility rates. 

Since the correlation coefficients between crude birth 
rate and age-specific fertility rates for age groups 15-19, 
20-24, 40-44 and 45-49 were low and since adjacent age 
groups predicted these quite accurately, fertility rates for 
these age groups were predicted from the age groups 20-24, 
25-29, 35-39 and 40-44 after the latter had been predicted 
from crude birth rate. The Same procedures were used to 
Dredictethe fertility rates sot Lhemlon | o, ae20-deae ance o 45 
age groups of the other three sets of data. 

The two model fertility tables based on child-woman 
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estimate age-specific fertility rates for six PE iaicus 
groups, eleven ethnic groups and four mother tongue groups 
in Canada. A comparison of the results with those presented 
in the 1961 and 1971="census® analyticaliastudies indicated 
that the fertility patterns observed in this study were 
Simitar. 

The other two model tables based on crude birth rate 
and general fertility rate were used to estimate fertility 
rates for Newfoundland. A comparison of the results with 
those estimated from administrative records by Statistics 
Canada indicated a difference in the peak age of fertility. 
Statistics Canada estimated the peak age of fertility at the 
20-24 age group rather than at the 25-29 age group as was 
predicted by the model tables. This younger age pattern of 
childbearing was not reflected in the values estimated by 
the model tables. 

Pearsonian Type I curve waS examined as means of 
graduation of age-specific fertility rates tand; of,» birth 
projections in” the"™= latter? thal. ofrt thety studyes Both, the 
Elderton and the Mitra procedures were used to estimate the 
parameters of the equation. Fertility data for Canada and 
Quebec from 1970 to 1979 were used to test the performance 
of the model for graduating age-specific fertility rates and 
the results were found to be satisfactory. The model was 
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8.2 Suggestions for Further Research 

On the whole, the model fertility tables perform 
reasonably well as a device for predicting age-specific 
fertility rates. The estimated values could not be expected 
to correspond exactly to observed rates in view of 
variations in individual populations and over time periods. 
Imerorder to improve predictability, it may be useful to 
employ multiple indicators such as infant mortality rate, 
median age at first marriage, the age composition of women 
in the reproductive ages, percentage of the married 
population that were sterile and other biological 
indicators. 

Ethnic groups living in Canada may have fertility 
patterns that differ from their native countries and yet 
they may not have acquired the fertility pattern of Canada. 
Therefore further research is needed to investigate the 
Similarities and dissimilarities of the fertility patterns 
of ethnic groups in Canada and those in their native 
countries. The construction of model fertility tables based 
on the fertility experience of ethnic groups in their native 
countries is recommended for comparison purposes. 

Additional research is needed before a parametric model 
Ctmrercilitye projections of the types ourlinedmingtnisescudy, 
Canmbemmade stuLlly “operational. Further @ research one acne 
procedures of translating assumptions about the family size 
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which are generally used to transform cohort to period 
measures have not been very successful in projection. 
Consequently, no model is as yet operationally capable of 
projecting directly in terms of cohort measures. 

The tests of validity of the Pearsonian Type I curve 
were limited to data for only one country, namely, Canada, 
therefore it is difficult to speculate on the degree of 
universality of this model's applicability. In Appendix D, 
the method is applied to the fertility data of two different 
cultures in Asia, Hong Kong and India. Yet additional tests 
Similar to those illustrated in this study with data from 
other nations is needed, before any definite statements can 
be made concerning the range of experience to which the 


model may be applicable. 


sbetsd ,yleman xx ea0 ying 2 ale sb “ae at fae 


io songes ada no aselusege. , 4 a2. oy2tt hie oat i stotex sodd 


G x#i1iveq aA ni oi bidesiinga.s 0" Lobo aia rol ia eviny 


~~ 


+yeistiib ovt 2o e3eb esistived acai betsaga) ei bod am ad 
azzeet Lsnoit+tbhia Jef Biber bas prick eral: yeleh nk pe fue 


peas adeb tiie ebede apis ne pedarsey tii eaod3 ent athad 
eh Fe 


rtREMSISIR 9g sii teh yns ewled | ,bebsen ai a 


~ 
» 


d>idtwe of enhiesitegne. Bs eons, pn enimeones “she 
. ..8idssbiqas od vom canal 


Ts 


Bibliography 


Avery, Roger On (1970). “Graduation of Age-specific 
FertalitymmRates," Passpapermepresentedarat the _eThird 
Conference on the Mathematics of Population, University 
Of Chicago 


Balakrishnan, T.R., J.F. Kantner and J.D. Allingham (1975). 
Fertility and Family Planning in a Canadian Metropolis. 
Montreal, Ontario: McGill-Queen's University Press. 


Balakrishnangme. Rey) G Heme bankse and) C.FreaGrandstadtus (157.0). 
Patterns of Fertility in Canada, 1971. Ottawa, Ontario: 
Statistics Canada. 


Barclay, George W. (1958). Techniques of Population 
Analysis. New York, London: John Wiley & Sons, Inc. 


Basavarajappa, K.G. (1978). 1971 Census of Canada, Profile 
Studies, Marital Status and Nuptiality in Canada, 
Buletini ebs 144-5 


Beaujot, Roderic P. (1973). "Model Male Fertility Tables," a 
paper presented at the Annual Meeting of the Canadian 
Sociology and Anthropology Association, Kingston, 
Ontario. Discussion Paper No. 8, Population Research 
Laboratory, The University of Alberta, Edmonton. 


Beaujot, Roderic P. (1975). Ethnic Fertility Differentials 
[Oe LOMONLON meen. Ds sthesis, “Universityemore Abertay 
Edmonton. 


Bogue, Donald J. (1969). Principles of Demography. New York: 
John Wiley & Sons, Inc. 


Bogue, Donald J. (1971). Demographic Techniques of Fertility 
Analysis. Chicago, Illinois: Community and family study 
center. 


Bogue, Donald J. and James §A..~ Palmore .(1.964). "Some 
Empirical and Analytic Relations among Demographic 
Estimation." Demography 1, 316-339. 


Bourgeois-Pichat (1965). "Les facteurs de la fe'condite' non 
dirige'e." Population 20, 383-424. 


Brass, William (1968). "Note on Brass Method of Fertility 
Estimation.” In William Brass et al, The Demography of 
Tropical Africa. Princeton, New Jersey: Princeton 
University Press. 


137 


Sitiseqe-apA to nokgaub. 

SuidT ens Js Sesmewen 
YitazevinU ,holis be 70 as 16 ‘OL 
. : a 4 iJ ‘ 
ut 0 is eee 


Mahe se mies tatngtes adnan teak nde aaeie 

.2\ logovtem ost ne 

-8es77 yiliexreviad 2 aeeup leu voisaaae of shes ah ; 

~ferer) idesebal1,,4, 2 ae han dat aah ! 

19125240 ,ewes370 .TVeT final ee nbeas® saltaes i iS 
; call 3: - 

cae os 


(Ol tei. 40 equpi nrigaT Laat eal 


ont ,2062 4 vel mitot tnobaed , Avo? el2 beth wi 

‘ ; 
‘slited® .sbéned 36 auaasd ‘ver , Laren) «DA 299 8 £ 1528 

atecsS Wi. vii tsttau tas euene teTinsh 13 (ee 
“+ omer r,e atsettu cc ea 


ie 7 
a 


e * Belge? eoifia 794 stat ” Sebom® “a ltter) 44 sizebot pepe Of mie 

mibeng? sco ys prisgees Isunnd end ta boinsesig tegaqg 

nersenia .cobjsizeesé ypologotdaaA bas weolotaee 

do 189238 notsslugod 6 ou req64 qotaauoaid ,oizssno 
.tojaombh& ,6g1ee8IA to ytteravial si? pda 


aisl inenra aie vit lite aintsa .feter) .9 sizsbos | s' dobaaste 
,ey16dlA 36 (1 a SeeEe aleesds a. 0a Bie ae a 
Ate ve 
PATTY wot . witengoesd Fo sa dash > (eae) 


wei li tae 46 zeuptarost na dee aw 
youre ylinel Saas yoinonmod reta sopeaida . a 


smoe" -(eaet) @etomisl .A 2 
vivtgarpomed pnome 2hotisleh off 
,CEL-alt ye vias 


y2ilisq1s% Ye bo 
32 crease 


notgonds4 er. 


138 


Carrier, Norman and John Hobcraft (1971). Demographic 
Estimation for Developing Societies. Winchester, 
England: Wykeham Press. 


Chandrasekaran, C. and Prem P. Talwar (1968). "Forms of 
Age-specific Birth Rates by Orders of Birth in an 
Indian Community." Eugenics Quarterly 15(4), 264-272. 


Charles, Enid (1948). The Changing Size of Family in Canada. 
Ottawa: The Queen's Printer. 


Coale, A.J. (1971). "Age Patterns of Marriage." Population 
SCUC TES 25, 9194-274. 


Coale, A.J. and Paul Demeny (1966). Regional Model Life 
Tables and Stable Populations. Princeton, New Jersey: 
Princeton University Press. 


Coale, A.J. and James T. Trussell (1974). "Model Fertility 
Schedules: Variations in the Age Structure of 
Childbearing in Human Populations." Population Index 
40(2), 185-201. 


Davis, Kingsley and Judith Blake (1956). "Social Structure 
ange Fértiliaty:. (An Analytic Framework." Economic 
Development and Cultural Change 4, 211-235. 


Dominion Bureau of Statistics (1953). 1951 Census of Canada 
Volume II. Ottawa: The Queen's Printer. 


Dominion Bureau of Statistics (1963): 1961 Census of Canada 
Volume I, Part 3. Ottawa: The Queen's Printer. 


Elderton, William Palin (1930). Frequency Curves and 
Correlation. Cambridge: Cambridge University Press. 


Elderton, William Palin and Norman Lloyd Johnson (1969). 
Systems of Frequency Curves. Cambridge: Cambridge 
University Press. 


Freedman,» Ronald» (1961-1962). "The Sociology of Human 
Fertility: A Trend Report and Bibliography." Current 
Sociology, TOSsaiy. (Republished: Oxford, Basil 
Blackwell, 1963). 


Freedman, Ronald (1967). "Applications of the Behavioral 
Sciences to Family Planning Programs." Studies in 
Ramily #Pil anni no; 237, 8=3% 


Goulden, C.H. (1939). Methods of Statistical Analysis. New 
York: John Wiley & Sons, Inc. 


CraviliuemweR Gl ot5)oeCAtLritionglifesTablessicrethe seoinc le 
Population." Journal of the American Statistical 


Si clagergomed 
, retesanaliw 


ee ie , (8aer) 

aa mi A3tIo to en 
-ets-sar .())2T. 

' ae 


sransd ni yl inet Ae ah ) oct 
re epesnisd ‘athe 


nol tetugok. ” ‘ate to amsasa04 spt hh 
taaer gee yet ae > 
SeomjeTs yitssevin ne “nose cs ; 


religes? Lebon™ COTE iogeua v onat na: be A ‘ 


Sy i leh Jenotgst 
:yga19h wat ,RodenaEya & 


ty 
fo sivisuit® apA edi’ ab- aaoiszatisVs seelut 
4yson1l abbIsiwe " aeate See, aeauH ni ponte: id 
noe eae vith , 
rer: 
etuIau37@ Istsee” (ager) wants da tut bas (elege tes! ak ved 
si ia wh? owsnay sisyladk syaitt 


Aciresgs =) TeAuis ud: brs sranneveval tl. 


Mera? we evered Wwe’. ‘peers ostaaisase to use7ud) ‘colnined 
| sadatd 2"nseug it snunsge’. Seen 
Sit BA 9 — 
sensed %*o evead3 iat »(taet) esigeisext $a meine 9 inimod 
yasni7@ e*nasu® ed? :awe230 ,f sx89 90 “gay £o% a 


ae” ieee = 


a 
ots ri Vie vouewaeny (CERT) se a. mei fl eWe oe 
2 ydiaqowrnt) eppiidas? 4 i htematd nolisis | 
Re niet Spoke aumr0# ) 
gpb i tdmsD aout ine -2evnd 
- 7 - ¥ z 
Asan 86a yestetes / gitt , (Spe 
Ihe) ”. gigs ser. =i 10Gan- 
‘Tinat ,bioixd thsdetidogaaen 


a 


ieee sas io acoi’ hid 
A\ sethod? “.emespord pag 


—- 


woh he Michal iaaleaiues 


etenr2 16 
(adi 361 thre 


189 


Association 40, 364-375. 


Graunt, John (1662). Natural and Political Observations Made 
Upon the Bilis of Mortality. Dedications dated "25 
Uanuaryerloolsei66Z2he 


Halley, Edmond (1693). "An Estimate of the Degrees of the 
Mortality of Mankind." Philosophical Transactions of 
the Royal Society of London 17, 596-610. 


Henripin, Jacques (1972). Trends and Factors of Fertility in 
Canada. Ottawa, Ontario: Statistics Canada. 


Hinkle, Dennis E., William Wiersma and Stephen G. Jurs 
(1979). Applied Statistics for the Behavioral Sciences. 
Chicago: Rand McNally College Publishing Company. 


Hong Kong Census and Statistics Department (1976). Hong Kong 
By-Census 1976: Contribution to WFS. Hong Kong: The 
Government Printer. 


India, Office of the Registrar General ( 
Registration Bulletin, Volume VI, No. 3 & 
India: Government of India Press. 


1972). Sample 
4, New Delhi, 


Jacobson, P.H. (1959). American Marriage and Divorce. New 
York: Rinehart & Company. 


Kalbach, Warren &. and Wayne W. McVey (1979). The 
Demographic Bases of Canadian Society, second edition. 
Toronto: McGraw-Hill Company of Canada, Ltd. 


Kayani, Ashraf K. and P. Krishnan (1973). "Fertility Decline 
in Canada, 1961-1970: An Analysis Through Fertility 
Table Approach," Proceedings of the Social Statistics 
Sect ion 1973; American Statistical Association, 
B025306% 


Kendall, Maurice G. and Alan Stuart (1958). The Advanced 
Theory of Statistics, Volume 1. London: Charles Griffin 
& Company Limited. 


Keyfitz, Nathan (1968). Introduction to the Mathematics of 
Population. Reading: Addison Wesley. 


Kleinbaum, David G. and Lawrence L. Kupper (1978). Applied 
Regression Analysis and other Multivariable Methods. 
North Scituate, Massachusetts: Duxbury Press. 


Krishnan, PP. (1971). “Divorce. Tables, sfor “Females” in ‘the 
United States." Journal of Marriage and the Family 33, 
2133 20": 


Krishnan, P. and A.K. Kayani (1976). "Model Divorce Tables." 


ent 20 ase2ped sds 
% enol foserent 1 
-Ora-888 TF, nobnod 7 


ai gl haw: yO e0ToB4 bas zbnent -(ster) ee | ; 
sbsns2. senenaaw rolaeang "5 pane ae i” 
v2 ; Nr 32 
nivb .® nedged2 bns ameyeiW mekttiw ,.a pert "yee 
,asoneice feo} varied arlt not <oid2aitese belt 
.ymaqmod paldeiidud , seetlos a oh 


an st ahaaied _ ; 

QnOM GoM .(aTer) snemiaeged goiseitss2 bos evens? pnod pno# a 
ef? 900% pnoH .298 of iowa aVet eye 3 
~tesainrd a _ 

ciate ,(ste?) LevensS' xs67 etoon $d3. to * 90i320) “gstbat at. 
iki od wets 2 4 £ .2% , TM enuloY .ni toi (ue nol tesel “4 


-eaoed, sibat te ee ‘y6it at on 


wot .S0nenia bee nie ane nso! vem ,.e2er) Mea nous 
 YagiNeS 3 Jisdisais :X70¥ 


_ 

att .(eTere: gavin $ er eet eee 

ngtsi®s Baptse penn 5 1 De Yo 20888 31 a 
gal stage fe ynequod- {Lit-ws1d2M : snox0T oie 


eniioad ¢dilisvet” .f68OT) npadadsx% 29 bos a iarded .tneyet 7 


voit 329% diguoiwdt ulemk mA OTE -laet \sbsnsdiatie) Fe 
wis te} dete (st a0z. %o agnibsscon ",doanowqdGaA side? _— 
seiseeek | ind ee saodatahar tab ENQt «nol tsse _ 
, - nate be i 
DanhevOA actT . (8a!) syeuge pats. bas ..9 soiivsM \fiebaek ne 
nitii3® eel iand seobnen ai BOY ee SO h eee 36 yroant — 


«bezinid yasqao3 i ee9 _ 
an 


a 
+3 B91 stGaer) i i 
a ae ner) Aaa ee esiityon = 


pen om - (BNET) aieets 7) ai 
“aac ,sieuzio2 d 


tains 293 erulter @ yoann _ 
er wi aol ",aeisi2. ence 
r 


140 


Genus 32, 109-127. 


Krishnan, P. and Karol J. Krotki (1976). Growth of Alberta 
Families Study (GAFS). A report to Health and Welfare 
Canada on queStionaires collected from 1,045 women of 
Edmonton in the winter of 1973-74. Reprinted by the 
Population Research Laboratory, Department of 
Sociology, University of Alberta, Edmonton. 


Krishnan, P. et al. (1981). "Estimating the Mortality Levels 
of some Canadian Ethnic and Cultural Groups," a paper 
presented at the Annual Meeting of the Canadian 
Population Society, Halifax, Nova Scotia. 


Krishnanpee. etal mGios2) 8 %irrfestTables by Causes of Death, 


Canada, 1975-1977," a paper presented at the Annual 
Meeting of the Canadian Population Society, Ottawa, 
Ontario. 


Krotki, Karol J. and Evelyne Lapierre (1968). "La Fecondite 
au Canada, Selon la Religion, l'origine Ethnique, et 
l'etat Matrimmonial," Population, 23(5), 815-834. 


Kuzel, Paul and P. Krishnan (1973). "Changing Patterns of 
Remarriage in Canada, 19671s196687 Journal] of 
Comparative Family Studies 4(2), 215-224. 


Laing, L. and P. Krishnan (1977). "First Marriage Decrement 
Tables," Canadian Review of Sociology and Anthropology 
Poe. TAZ 28% 


Lapierre-Adamcyk, Evelyne and Nicole Marcil-Gratton (1975). 
"La Contraception au Quebce," Canadian Studies in 
POPC LACTON« 2; 423392. 


Ledermann, Sully (1969). "Nouvelles Tables - Types de 
Mortalite". Institut National d’Etudes Demographiques, 
Travaux et Documents, Cahier 53. 


Long, Larry H. (1970). "Fertility Patterns among Religious 
Groups in Canada." Demography 7, 135-149. 


Luthen, pNormangYoen(i982) t"mitcting) Age<specsricherentiliby 
with a Truncated Pearson Type III Curve." Asian and 
Pacific Census Forum 8(4), 5-10. 


McVey, Wayne W. (1976). Population: Socio-Economic Factors, 
Volume 3. Department of Community Medicine, University 
of Alberta, Edmonton. 


Mendenhall, William (1979). Introduction to Probability and 
Statistics, Pleeh edition. North Scituate, 
Massachusetts: Duxbury Press. 


exsileW Ons dis 
io nemow &30,! moq 
ont ya hedniagqen a 
30 Jnamirsqed 4 fweees Et 
.nosne . 
aleved ytilestoM ene yea" ott 
teqeg «a “,aquota £ ction 
tsaibens> ods 20 
oy ae ByvOH 203 Lat yseio0e f 
wire _ mh - > (erst 
.afe00 #5 aniehe vd eesldat 


PetirutA eno ge be 
,eweIIG  vieisod net enter ba 


i cn L ' a 
s7itnoss? af" .(8aeT) eruniqed eayiov Bic eta sok a 
+9 wa sripizo’£ ,moLpt = i moie2 , ae 

eke-e's (SES notte * Istnomniz36M san dade a geins ) a 


ps9 pat coal ar ae omni ba , hate ‘fuss ,tesun. 


“ig "aaa eizzemsn = a 
locus .eSS- ar tae eoitane VINER Ce 


¥ 
i) 


ae | > : 
Inone1 pe @paiviaM 2aevit” ,(tTeT7 rer rree @ a Bas wd a 
yveolanowiek. one. yaDiol ous ” walwah Fe tase _ 
| r as 888° _ 
. ai aT ae a 
(eve?) agtyave-TtoagM sfosI Sas anylov’ dyomsbA-s71siqsd 
nk eatbure rei hene> © umn we 


nok oversea aire _ 
W° games 3 nol sel are 


a] y Twa 


af > i @gell * ote j ifue - ninem: _ 7 
+ sale St lt Bie ‘saaatnae 
= eT) a 


euot bias a ea ai cess ae a a 
qiiiégaey® nett paiseea" ls _ 
iis telah "Leveud IPD s PA ‘ 


bas 
pee sty 


141 


Menken, Jane A. (1975). "Biometric Models of Fertility." 
Social Forces 54, 52-65. 


Mertens, Walter (1965). "Methodological Aspects of the 


Construction of Nuptiality Tables." Demography 2, 
317-348, 


Mertens; SWalter S(976)%'S"Ganadian Nuptialitys Patterns: 
1911-1961." Canadian Studies in Population 3, 57-72. 


Mytraye’S. (1965) .)"Model Fertility*tTabtes." Sankhyareseries 
Bew27 © 193-200% 


Mitrayss (1967). “Ther Patternmot Age-specific vert) lity 
Rates." Demography 4, 894-906. 


Mitra, S. and A. Romaniuk (1973). "Pearsonian Type I Curve 
and its Fertility Projection Potentials." Demography 
10, 351-365. 


Overbeek, Johannes (1980). Population and Canadian Society. 
Toronto: Butterworth & Co ,eLtd. 


Pearson, Karl (editor) (1934). Tables of the Incomplete 
Beta-Funct ion. University College, London: The 
"Biometrika" Office. 


Perreault, J., M.V. George and M. Duclos (1982). "Estimation 
of Fertility Rates for Newfoundland from Administrative 
Data, 1966 to 1979," a paper presented at the Annual 
Meeting of the Canadian Population Society, Ottawa, 
Ontario. 


Pittenger, D.B. (1980). "Some Models of Age-specific 
Fertility Rates." Environment and Planning A, 12, 
1145-1164. 


Preston, Samuel H., Nathan Keyfitz and Robert Schoen (1972). 
Causes of Death: Life Tables for National Populations. 
New York: Seminar Press. 


Roberts, L. and P. Krishnan (1973). "Model Marriage Tables," 
a paper presented at the Annual Meeting of the Canadian 
Sociology and Anthropology Association, Kingston, 
Ontario. 


Rogers, Andrei (1978). "Model Migration Schedules." Canadian 
Studies in Population 5, 85-98. 


Romaniuk, A. (1973). "A Three-parameter Model for Birth 
Projections." Population Studies 27, 467-470. 


Saveland, W. anaeeePpecy Glick W{9697e Mriest=marrrage 
Decrement Tables by Color and Sex for the United States 


sia Yo 282 
.s ier 
be _ _ = 
renreriad quit. mets ‘area tie ; 
Rite mA nol te Vu ; AY / | is ABS + foer- 
egixzs2 


; 7 ee oan 
ytiiisied Re ea bes eat” “steven. et M 
ee , 


po: oe 


sviud T sgyt neinoz12599”" .. Ak hna aa om et _ 
vaoswoned °,aleiinete% “feet ee ae ce - 
Le i . - 


. ¥isisod onl bene ots Rot TBiusoA (oper) 2ennsdol 4% 
.od 3 Atsowiessua sage 


Sieierosth ett. aatant -tager) . (sed ibe) tan vnc 
ef? yaebaol ,eesf169~ vealenavtnd nol 7 
sa epiti0 "eA ssemola® 


nofzaamizeS" .($82t.) ecised .2 brs: 22099 VM 460 .Fiuss 
Svifartaininbs meak- Bneibave tee 103 29)eA Py plier ap mat 
fseupandA o49 ts Setneeeeq “—. = eer det. .si6a 
,ovets0 ,yiseao® qoPhelggot sens? eda io poizeeM 

je lradnth 


ee 


nijizeq2e-eeA 20 (BfsBom smoe* -(oser) ‘@.0% paeune? 
ct 6B. conta Jee genie frovue vi sith 
i OT ts 
2 ip dee 


(ten) seode? esnle ins srt ae co: foumak» 
,2n0' se tunes ‘ena! ts AGF Belde, 


PADIS the ‘et seen eh nt 
" eolds? epei1ien et a snd ban 4 bas. “2a 78e 
asibsne> eda Io paitsesM, Launtaé eG: i neh ictemert a 
snorteagala mois atpoged rpoloqesd ina 


Lie = : 


netbeans) ".esfubsige solide 


d¢2ia sot 
ogei1146m- 
293a32 — 


142 


in 1958-60." Demography 6, 243-268. 


Shryock, Henry S. and Jacob S. Siegel (1973). Methods and 
Materials of Demography. Washington, D.C.: Bureau of 
the Census. 


Smith, T. Lynn and Paul E. Zopf (1976). Demography: 
Principles and Methods. Port Washington, New York: 
ABETeCOSPUbLIShi ng eCo. weunce 


Stafford, James (1977). "A Curve that Rugs Canadian 
Provincial Birthweights." Canadian Studies in 
Population 4, 33-41. 


Statistics Canada (1970). Intercensal Estimates of the 
Population by Sex and Age, Canada and Provinces, June 
i, J970. Ottawa: Information Canada. Catalogue No. 
Og = 2022 


Statistics Canada (1973a). 1971 Census of Canada Volume I, 
Part 2. Ottawa: Information Canada. Catalogue No. 
O27 74 5¢ 


Statistics Canada (1973b). Estimated Population by Sex and 
Age Group, for Canada and Provinces, June 17, 1972. 
Ottawa: Information Canada. Catalogue No. 91-202. 


Statistics Canada (1974). Estimated Population by Sex and 
Age Group, for Canada and Provinces, vJune 1, 1973. 
Ottawa: Information Canada. Catalogue No. 91-202. 


Statistics Canada (1975). Population. of Canada and the 
Provinces by Sex and Age Group, Estimated as of June 1, 
1974. Ottawa: Information Canada. Catalogue No. 91-202. 


Statistics Canada (1976a). 1971 Census of Canada Volume I, 
Part 4. Ottawa: Information Canada. Catalogue No. 
CO SNP mo oS 2a 2a 3 Oe 


Statistics Canada (1976b). Population of Canada and the 
Provinces by Sex and Age Group, Estimated as of June 1, 
1975. Ottawa: Information Canada. Catalogue No. 91-202. 


Statistics Canada (1978a). 1976 Census of Canada Volume II, 
Part. 1. Ottawa: Information Canada. Catalogue No. 
GZe023'. 


Statistics Canada .*(1978bhosiViitala Stal istics jevolme ser, 
Births, 1975=1976. Ottawa: Information Canada. 
Catalogue No. 84-204. 


Statistics Canada (1978c). Estimates of Population by Sex 
and Age for Canada and the Provinces June 1, 1977. 
Ottawa: Information Canada. Catalogue No. 91-202. 


tna ahboiiok 
io aeesuk 2 .e 


-Wenoored 


:420T 464 ,nogenks 


eeibsnsd avid, ded 29 
rs 23 bus2 Msi ae ’ 


ais ‘ @eteltes Vee 
Su. ,aaanivers Dim sir 
.DA suseisiao 


Cie 
I smuto¥ ehehed fo ‘cal 2 rg se sbsasd oad 
: om ‘sypolsie). -sbarisd tewe330 oa a 


bra xs2 vd sot ié tues’, Det tea. fet er) i. caoisaise 16: 2 
Seer Tae conta te een 


sOs-r@ .of aueotesan . por sanvos AE as 7 
ons Kee ys ol jet betemitea .(ereri ae pelde 


E™t .t anu Sean Dre » 
.S05-T om stgelszss .eSsasd not aaezorny rhs 


ati eos seeséd 4o nektetund§ levers bane? 
tf aehils 40 2a tetemites , quo DNS x5¢ VO 2 
cOS-i@ .oM sepolaiad .ebated samso3nl oteaae ee 


I sae (ov sais He ia vet Pe ated stent> 
.on sugelerad ', agit4u30 sewasIO 648 
* @. ,96N-$2 1 


v' ee 
oft bre shane sari cate, b.. % 
.t eM 46 SS dei i rast 

.S08-12 .o8 Ne shone 


: ; ah ' wns : ; 7 7 2 | 
‘ 4 4 emu io eens) 4% 2 2 . fy ~~) «es . oY ) cae 2D ft) ‘tei 368: € } 
0H supgoisdsS .sbeen ACLS SMIOT 888730 os og 18% -_ : 


.i @mylov 25F 


. 8b6N52 2of”g ; | 
505 ~F¥ OK -gEbo dL 


143 


Statistics Canada (1979a). Vital Statistics Volume Oe 
rye 1977. Ottawa: Information Canada. Catalogue No. 
=204", 


Statistics Canada (1979b). Life Tables, Canada and Provinces 
ae Ottawa: Information Canada. Catalogue No. 
= 328 


Statistics Canada (1980a). Vital Statistics Volume I, Births 
and Deaths, 1978. Ottawa: Information Canada. Catalogue 
No. 84-204. 


Statistics Canada (1980b). Estimates of Population by Sex 
and Age for Canada and _ the Provinces June 1, 1978. 
Ottawa: Information Canada. Catalogue No. 91-202. 


statistics Canada (1961) VitalV@StaLlistics Volume i, “Births 
and Deaths, 1979. Ottawa: Information Canada. Catalogue 
No. 84-204. 


Statistics Canada (1982). Estimates of Population by Sex and 
Age for Canada and the Provinces June 1, 1979. Ottawa: 
Information Canada. Catalogue No. 91-202. 


Stockwell, Edward G., (Condensed by) (1976). The Methods and 
Materials of Demography by Henry S. Shryock and Jacob 
S. Siegel. New York, San Francisco, London: Academic 
Press. 


United Nations (1955). "Age and Sex Patterns of Mortality: 
Model lLife-tables ey Underdeveloped Countries." 
Population Studies, No. 22, New York: United Nations. 


United Nations (1956). "Methods for Population Projections 
by Sex and Age." Population Studies, No. 25, New York: 
United Nations. 


United Nations (1982). "Model Life Tables for Developing 
Countries." Population Studies, No. 77, New York: 
United Nations. 


Westoff, Charles R. and Norman B. Ryder (1971). Reproduction 
foo the United © States.) 1905, e.eranceton: Princeton 
University Press. 


Wicksell, SDs Sas PNuptwaluty. Fertility and 
Reproductivity.” Skand inav isk Aktuarietidskrift, 
Pala Aoi 


jwons ons 
supofate> + Gi 1Of aif 
7 - Vi . 7 ; 
adz3ia ,1 smuLov 201 iei\v Nv tae eer) 
wgslasee . »BSENGD - foie a 


ve 84 

a, No! I UgoR OS | 
r ,* seuwy 2eon 

\S0S-1@ \ oF vom sugefsted as yi nd bee rie, 


adax1ft8 ,1 seaplov eattelaal tes . (reer 
supoleta) ,shenad balay mt tee | see 


“are 


: aeaects 
7 7 are 

one xed “6 gol setuaGe so potas ia eset bens) 
eeasae oes A Sti 1 sbsns) 10% 
SOS" 1@ Tae ege sied . — 


ee 


doost. bas 204102 © yseat yd ° 


bas 2hortem ett . (OCR) Cyd boeiebnoD) | 
oimsSe0A «6snobaed aeteeee ase aS 


nol IrAoONGeR 


nossarirgs 


ary elas al 2 
Sut eae a wey ee Bada, a 
a een Gee (ie 
sna, aes 7 esl 


cys fiey7OR Fo 392 Eee i i anolten pedir I 
‘-esii2ness.—_ oo 16 re ben 4 ma. i. 
ac tssk best welt woe ca ceencre rota 
ee 
« : a _ 

ovigoleved 163 esis? lebom”™ .(c8@i) enoise 
roy vom TT ake bad | es tore 
one  vwoetid | a.2- 
rie Sa) "aMDAN "yah 


Appendix A: Model Fertility Tables For Canada 


In this appendix, model fertility tables for Canada are 
constructed for different levels of crude birth rate, 
general fertility rate, child-woman ratio and percent 
population aged 0-4 years. The methodology of developing 


these tables are discussed in the main body of the thesis. 
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Age-Specific Fertility Rates Based on Crude Birth Rate 
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Age-Specific Fertility Rates based on 
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Age-Specific Fertility Rates Based on 
Child-Woman Ratio 
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Age-Specific Fertility Rates Based on 
Percent of the Population Aged 0-4 
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Appendix B: Model Fertility Tables For The Maritime 


Provinces 


It is mentioned in chapter five that in order to 
Sculta lem Liemmerertility sera tescumicor Newfoundland by a 
methematical model, it may be worthwhile to develop model 
fertility tables based on the experience of the three 
maritime provinces (Prince Edward Island, Nova Scotia and 
New Brunswick). This is because these provinces have a 
pattern » Of, fertility different” “from those. of thevother 
provinces. Throughout the years, the maritime provinces have 
higher age-specific fertility rates and crude birth rates 
when compared with the other provinces in Canada. Since 
1939, the crude birth rate of Newfoundland is among the 
highest within Canada. Here model fertility tables for the 
three maritime provinces are generated based on crude birth 
rate and general fertility rates. 

The data used for deriving the model tables are taken 
Eromethes births section Of ~vitalyystatistics spubli Sned maby 
Statistics Canada. Information on the age-specific fertility 
rates of the three maritime provinces from 1921 to 1979 are 
utilized. Thus two 177 sets of age-specific fertility rates 
for the seven quinquennial age groups relating to the three 
provinces are regressed linearly both on crude birth rate 


and general fertility rate to develop the two model 


fertility tables. 
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The correlation matrix.of age-specific fertility rates 
and the correlation coefficients of age-specific fertility 
rates with crude birth rates and general fertility rates are 
shown in Tables B.1 and B.2. The highest value of the 
correlation coefficients between the age-specific fertility 
rates and the two indices is obtained at the 25-29 age 
group, then closely followed by the 30-34 age group and the 
lowest value is obtained at the 15-19 age group. As to the 
correlations between age-specific rates, the highest value 
is between 40-44 and 35-39, while the lowest value is 
between 30-34 and 25-29 age groups. 

The correlation coefficients of age-specific fertility 
rates with crude birth rates and general fertility rates are 
Slightly lower for the maritime provinces than those based 
on all the provinces in Canada. This is because only three 
provinces are taken into consideration and the fertility 
pattern of one of the provinces, New Brunswick, deviates 
from the other two provinces. New Brunswick has a younger 
age pattern of fertility than the other two Atlantic 
provinces. When compared with Prince Edward Island and Nova 
Scotia, New Brunswick has higher age-specific fertility 
ratess ror ‘the’ age group 15Sl9es Between I95 le andiJ7/ 77) the 
highest age-specific fertility rate for New Brunswick is 
obtained at the 20-24 age group instead of the 25-29 age 
group. 

Since crude birth rate and general fertility rate 


perform reasonably well as predictors of age-specific 
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Table B.1 


Correlation Matrix of Age-Specific Fertility Rates, 
the Three Maritime Provinces, 1921-1979 


Age Group LS=190 1202 C257 Sees 0234 3 ba Oe oom eG 


Toa bs env 0.84 0.49 OF Oe SO Vee 2 On seas 
20-24 10 Ogee 0.43 Og) OTS ee 07, 
25 o20 10 Or 3 0.64 Ors 0.34 
30-34 han’) Osis 0.90 hs 
Sie She 120 0.96 Oba s3) 
40-44 hee 0790 


45-49 eal 


a 


Moy 


Table B.2 


Correlation Coefficients of Age-Specific Fertility Rates 
with Crude Birth Rate and General Fertility Rate, 
the Three Maritime Provinces, 1921-1979 


Age Group CBR GER 
Loa 0.43 0.46 
20-24 0.66 On.6 
2 acs 0.84 Ons 
30-34 0.84 0287 
ise She Vhs ee OG tS 
40-44 0.66 0.66 


45-49 0.48 0.46 
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fertility rates, linear regression is employed to derive the 
necessary equations. Thus a total of seven equations are 
derived empirically for each set of data. The equations and 
relative measures of relationship are shown in Tables B.3 
and B.4. Similar to the results generated by the model 
fertility tables for Canada, the two indices account for the 
greatest proportion of variance in the fertility rates of 
the 25-29 age groups. And the variance explained by the 
indices in the youngest and oldest age groups is generally 
low. 

As the correlation coefficients between crude birth 
rate and age-Specific fertility rates for the age groups 
15-19, 20-24, 40-44 and 45-49 are not as high as the other 
and since the adjacent age groups predict these quite 
accurately, fertility rates for these age groups will be 
derived from the age groups 20-24, 25-29, 35-39 and 40-44 
after the latter have been predicted from crude birth rate. 
The same procedure will be performed on the 15-19, 40-44 and 
45-49 age groups of the other set of data. The resulting 
equations and relative measures of relationship are 
reproduced in Table B.5. The results show that | there. ware 
Significant improvements in predictibility when adjacent age 
groups are used instead of the indices. 

The process of generating age-specific fertility rates 


from the two indices is as follows: 
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Linear Regression Equations for the Seven Age-Specific 
Fertility Rates Based on Crude Birth Rate, the 
Three Maritime Provinces, 


192721979 
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Constant 
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Age Group Simple R R Square B 
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Table B.4 
Linear Regression Equations for the Seven Age-Specific 
Fertility Rates Based on General Fertility Rate, 
the Three Maritime Provinces, 1921-1979 


eS ee ee 


Age Group Simple R R Square B Constant 
eee ee ee a ee eee eee 
15-19 0.45851 0221023 Ono toe Wie Ooo 
20-24 Ore 5520 0.257 109 10623580 6.13954 
2529 Ome 2932 0.86363 ibs Steg 22,020.23 
30-34 0.86740 075239 12620722 =23 00907, 
35-39 0.76244 0758 130 1.312063 S30 500625 
40-44 0.66433 0.44133 0.558214 =1801 33 7a 
45-49 0.46205 0.21349 0.056004 “1376844 
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Linear Regression Equations for ASFR 15-19, 20-24, 
40-44 and 45-49 Based on Adjacent Age Group, 


the Three Maritime Provinces, 


Simple RR Square 
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Estimated age-specific fertility rates and total 
fertility rates for Newfoundland of the census years from 
1921 to 1976 are shown in Tables B.6 and B.7 based on _ the 
two sets of equations. Newfoundland was not included in the 
Canadian census prior to 1951 therefore Table B.7 does not 
include estimates for 1921, 1931 and 1941. On the whole, the 
estimated values based on the two model fertility tables for 
the maritime provinces are higher than those based on the 
model tables for Canada. However the average differences in 
total fertility rates between corresponding tables are 
small: a difference of 126.3 children per 1000 women for the 
two tables that based on crude birth rate and 17.4 children 


per 1000 women for the two tables that based on general 
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Table B.7 
Estimated Age-Specific Fertility Rates and Total 


Fertility Rates for Newfoundland Based 
on General Fertility Rate, 1951-1976 
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Appendix C: Sheppard's Corrections 


When moments are calculated from a grouped 
distribution, there is an assumption that the frequencies 
are concentrated at the mid-points of the intervals. In some 
circumstances, it is possible to make corrections for any 
distortions introduced thereby. 

If the distribution is continuous and has high order 
Gcontactywith the variate-axis' at ats extremities, i.e. ele it 
tails off slowly, then Sheppard's corrections should be 
employed. The mean and the third moment do not need any 
adjustments. The crude second moment calculated from grouped 
frequencies should be corrected by subtracting from it 
h?/12, where h is the width of the interval. And the crude 
fourth moment should be corrected by subtracting from it 
(h?U,/2)+(7h*/240), where Uz is the corrected second moment 
(Elderton, and Johnson, 1969, p.29):. 

Table C.1 shows the parameters of the Canadian 
Bem Ly, distribution without employing Sheppard's 
corrections. It can be seen that the second moment of the 
uncorrected values are about 2 points larger than the 
corrected. Moreover, the uncorrected B,-values are smaller 
than those of the corrected. But the pattern is reversed for 
the Bz-values. 

Tables C.2 and C.3 present the ratios of derived number 


of births to actual number of births obtained by Elderton's 
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and Mitra's procedures respectively. The ratios of derived 
to actual number of births are close to -unity, ewhen~ the 
corrections are applied. But these ratios are not as close 
as the corresponding values generated by the uncorrected 


moments. 
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Parameters of Canadian Fertility Distribution by Five Year 
1970-1979, Without Sheppard's Corrections 
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Tabletcez 


Model's Output Obtained by Elderton Procedure, Canada, 
1970-1979, Without Sheppard's Corrections 
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Tabieacess 


Model's Output Obtained by Mitra's Procedure, Canada, 
1970-1979, Without Sheppards's Corrections 
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Appendix D: Application Of Pearsonian Type I Curve To The 


Fertility Data of Hong Kong And India 


It has been demonstrated earlier in the study that the 
Pearsonian Type I curve performs satisfactorily as a 
graduation formula for Canadian fertility rates. In order to 
test the universality of this model's applicability, the 
method is applied to the fertility data of two cultures 
different from Canada, namely, Hong Kong and India. The data 
are taken from the 1976 census of Hong Kong and the _ 1969 
Sample vital registration in India. 

Following the procedure outlined in chapter 6, section 
6.1, the constants in the equation are derived by Mitra 
procedure. The parameters and k criteria of Hong Kong and 
Indian fertility distributions are Enon ineTablegDsilewoince 
k has a negative value for both countries, the Type I curve 
is selected. 

Age-specific fertility rates for Hong Kong and India 
are then generated and compared to the actual values (Table 
Dee) eine thessame table, aux- 1s -computedstor seach country. 
with the recorded age-specific fertility rates correspond to 
the observed values and those derived from Mitra procedure 
the expected values. For each country, there are 4 degrees 
of freedom associated with the statistic and with the level 
Ofeeislgninicance m=setm at 8.00; mm Lbeecritical yaluesOlex seis 


9.4877. It can be seen from Table D.2 that the calculated x’ 
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for both countries are all greater than the critical value, 
therefore it is concluded that the differences’ between the 
observed and expected values are too great to be explained 
by sampling fluctuations. The results generated by Mitra 
procedure are not very satisfactory. It may be useful to 
employ Elderton procedure to estimate the parameters as the 
increase in the number of moments can improve the goodness 
of fit. Moreover, data for several years have to be taken 
into consideration before making a firm statement as to the 


applicability of the Mitra method to any culture. 
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Table D.1 


Parameters@ofh HongyKong (1976) and India (1969) Fertility 
Distributions by Five Year Age group 
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Table D.2 


Derived and Observed Age-specific Fertility Rates 


for Hong Kong (1976) and India (1969) 
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